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RETROSPECT or THE : YEAR 1903. 
RADIUM. 

In any review of the scientific events of the year 
that has just drawn to its close, it is certain that the 
determination of the extraordinary _ properties of 
radium should hold the first place beth in point of 
faccinating interest and of far-reaching effect. The 
new element possesses so many startling properties, 
some of which threaten to overturn our whole system 
of chemical physics, that it easily takes rank as the 
notabie scientific discovery of the year, and promises 
to be the scientific sensation of the twentieth century. 
The story of the discovery of the new element is too 
well known to call for any repetition here. Let it 
suffice to say that after montis of patient research, the 
story of which is one of the most interesting in the 
“of laboratory work, M. Curie and his wife suc- 
in } precipitating a few crystals of salt, whose 
80 subversive of many of our accepted 
emg of gD and matter as to produce a veritable 
both masters and disciples in the world 

It is impossible within the limits 
review to-enter in detail into a desc gin 


ment; be there are two of its properties whic h, be- 
fact that they reem to completely over 
damental propositions in natural science 
to give to radium its chief interest. In the first 
then, it has been proved that radium has a tem- 
which is a few degrees above that of the 
and, wonderful to relate, that it maintains 
this relative temperature constantly without any sensi- 
ble leas of weight; that is to say, the loss of weight 
is #0 infinitesimally small that the figures which ex- 
press it become purely symbolical. Now, here is a 
fact which alone was sufficient to strike a staggering 
blow to one of the foundation postulates of modern 
Selénce, namely, the theory of the conservation of 
@nergy. it was as though M. Curie had held up to 
the view of the world a smal! fragment of burning 
. @pal which burned but was never consumed, or was con- 
‘sumed so slowly that according to an estimate of the 
loss of weight by radium made by Becquere: it would 
take thousands of millions of years before it was 
entirely burned away. We were but just recover- 
ing from the first rude shock, when Prof. Ram- 
@ay rendered confusion worse confounded by stat- 
ing that he had been able to find in the spectrum 
of the gaseous emanations of radium the cliaracter- 
istic yellow line of helium. He promptly announced 
this discovery before a learned society, and in the 
course of his address did not hesitate to voice broadly 
the thought that must have been uppermost in the 
mind of his audience, when he exclaimed, “What is 
this but an actual case of that transmutation of one ele- 
ment into another in which the ancient alchemist 
beileved?" It is natural that inthe presence of these 
_ disturbing facts, the scientist should search for some 
explanation which will reconcile the apparent contra- 
dictions, and permit our present theories of force and 
matter to remain a8 part of our scientific creed. Thus 
it has been suggested that radium possesies the power 
of intercepting dnd making manifest certain invisible 
and hitherto undetected rays of the sun, and that the 
heat phenomena displayed by the new sub- 

stance: ‘Bre derived from the sun—radium playing the 
same part with regard to the sun that ‘the fluoror-ope 
goes Gon atthe X-rays. The mystery of the transforima- 
tion of radium into helium is more difficylt of solution. 
and, indeed, no explanation that is worthy of considera- 
tion has been offered. It is trie, however, that the 
Presence of the helium line in the spectra both of 
radium vapor and the sun, and the possession by the 
ultra-violet rays of the sun and of radium rays of the 
ive. qualities, suggest that they have a 

origin. The new element emanates three 
kinds of rays, one of which travels at the 
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peed of 100,000 miles per second. It is already recog- 
nized as likely to have a useful place.in the treatment 
of certain diseases, particularly those that lie near the 
surface of the body. If small animals are exposed to 
its action for a few hours, it will prove fatal, if not 
during the application, at least within a measurable 
time thereafter. Its discoverer had occasion to carry 
a small tube containing radium in his vest pocket 
during a journey to London; and not many days there- 
after a painful and troublesome sore developed on the 
surface of the body beneath the vest pocket. It ren 
ders luminous certain precious stones, and will! in- 
sjantly detect the true from the false diamond, the lat 
ter refusing to respond to its luminous influence. It is 
probably the most precious substance in the world to- 
day. A few weeks ago M. Curie stated that it was worth 
three thousand times its weight in gold; to-day, as the 
result of the disclosure of its wonderful qualities and 
the increasing demand for the smallest portion of it 
for scientific and other purposes, its price has risen 
until it is now worth five thousand times its weight in 
gold. It is idle to speculate as to the future. It will 
be time to do that when we have solved the momentous 
cientific problems that are presented by this, the most 
Snes of all known substances. 
MERCHIANT MARINE. 

The most notable event of the year in the American 
merchant marine was the launch, early in the year, 
of the “Minnesota,” by far the largest ship ever built 
in this country. She has a length over ali of 630 feet, 
a breadth of 73 feet 6 inches, and a molded depth of 
56 feet. Toward the close of the year, however, there 
was launched for the White Star Company what is 
considerably the biggest ship ever constructed. This 


is the “Baltic,” which iacks only 200 tons of having 
40,000 displacement on her maximum load draft. She 
is 725 feet 9 inches in length, 75 feet broad, and 49 


feet in molded depth. Previous to her advent the 
“Kaiser Wilhelm IIL,”’ which made her maiden trip 
during the year, was the longest ship, being 706 feet 6 
inches in length, 72 feet in beam, and 44 feet ir molded 
depth. A notable event is the subsidizing of the Cunard 
Line by the British government, and their loaning to 
that company of the necessary capital for the construc- 
tion of two great steamships, which are to surpass 
everything afloat in size and speed. These vessels will 
be nearly 800 feet in length by 80 feet in beam, and 
with 70,000 horse power, and are expected to reach 
a speed of 26 knots an hour. The turbine continues 
to make progress in the merchant marine. The tur- 
bine cross-channel steamer “Queen” is running success- 
fully and has shown a speed of 22 knots an hour, while 
the Cunard Company heve organized a commission of 
leading marine engineers that is now engaged in mak- 
ing an exhaustive inquiry into the capabilities of the 
steam turbine, with a view to placing it in the new 
ships. The publication of their report should form one 
of the most important engineering documents of the 
year 1904. The most decided step in the application 
of the turbine to ocean-going ships was the placing of 
a contract by the Allan Line for a large trans- 
atlantic liner, to be propelled by this type of engine. 
Although the vessel is to have the moderate speed of 
only 18 knots, the great size of the ship, and the fact 
that she will have to meet the wind and weather of 
the Western Ocean, will definitely settle the status of 
the turbine in regard to ocean-going ships. An event 
occurred during the year in the propeller experiments 
with the British armored cruiser “Drake,” which prom- 
ises to exert a powerful influence upon the future speed 
of both war and merchant vessels. The “Drake” was 
designed for and made a speed of 23 knots, with pro- 
pellers of the normal, narrow-bladed type. On substi- 
tuting propellers with 30 per cent. more area, the ship 
made a knot more speed (24.1 knots) with the same 
horse power. To make the additional 1.1 knots with 
the old propellers would have required 10,000 more 
horse power. The propeller is a fruitful field, evidently, 
for experiment. 
ELECTRIC: TRACTION, 

Unquestionably the event of the year in the field of 
electric traction was the brilliantly successful culmina- 
tion of the experiments in high-speed electric traction 
in Germany. The trials, which had been discontinued 
the year before because of the weakness of the track, 
were taken up again after the track had been rebuilt, 
and the speed was increased in successive trials. 
Finally the 100-ton experimental car, taking 14,000-volt 
current from the line, ran from Berlin to Zossen, a dis- 
tance of 14 miles, at an average speed of 107 miles an 
hour from start to finish, and attained the unpre- 
cedented maximum speed of 130% miles an hour. The 
chief significance of this performance lies in the 
fact that it was achieved by the use of alternating- 
current motors, for it cannot be denied that the event 
foreshadows the use, for high-speed, long-distance 
travel, of the modern system in place of our low-pres- 
sure, direct-current methods. Another fact of great 
importance during the year has been the placing in 
service upon a suburban line in Berlin of a trolley 
ear driven by a new single-phase, alternating-current 
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motor which takes its current at 6,000 volts direct from 
the line to the moter without the use of transformers 
or converters. If no unforeseen difficulties develop this 
should prove to be the motor of the future, and espe- 


cially valuable will it be for long-distance travel. 
During the year both the promise and performance 
of the much-talked-of electrifying of steam railroads 


have made a decided advance. One large steam rail- 
road, the North-Eastern in England, has completed an 
extensive electric equipment of some 40 miles of its sub- 
urban roads, and the cars are running. The New York 
Central Railroad has drawn up complete plans for elec- 
its suburban in New York 


tric traction on service 


city, and the contracts for a considerable portion of 
this work have been let. The trains will be hauled 
by electric locomotives of 85 tons weight, two of 


these being coupled up for hauling the heavier trains. 
The specifications require that the two locomotives 
shall be together capable of hauling a 500-ton train 
at an average speed of 60 miles an hour. Referring 
again to the Berlin-Zossen trials, it must be under- 
stood that while they prove these high speeds to be 
mechanically practical, there is no suggestion that 
they are commercially so. It took 1,600 horse power 


to drive this single car at 130% miles per hour. The 
same horse power in a steam locomotive will haul 
a whole train of cars at 60 miles per hour. The 


atmosphere presents the greatest source of resistance 
at this high speed, and the bulk of the work of over- 
comire it falls upon the first car. However, in 
a train of cars identical with the Berlin-Zossen car, 
the horse power necessary for each car would be only 
a fraction of that necessary for a single car in: run- 
ning at the speed attained. We shall probably see a 
high-speed road installed and running within the next 
few years. 
AERIAL NAVIGATION, 

ft is a curious anomaly to have to admit that whiie 
science and nature alike point to the aeroplane as the 
proper type of machine for mechanical flight, the prac- 
tical results of the year, with one exception, point with 
equal emphasis to the cumbersome dirigible balloon as 
affording, for the present at least, the only solution 
of the problem. While Spencer, Santos-Dumont, and 
Lebaudy are navigating the air with a degree of 
certainty and security that compels one to an increas- 
ing belief_in the possibilities of the balloon, Langley’s 
aerodrome scorns its native element, and dives incon- 
tinently into the waters of the Potomac. As an off- 
set to the failure of the aerodrome is to be recorded 
the successful flight of a motor-driven aeroplane built 
by the brothers Orville and Wilbur Wright—an event 
of supreme importance in the history of aeronautics, 
inasmuch as it is the first case of an aeroplane, carry- 
ing its own engine and an operator, making a trip 
miles of distance. The machine, which 
has a surface of 510 square feet and is driven by a 
16-horsepower motor, is stated to have carried Mr. 
Wright for a distance of 3 miles against a 20-mile-an- 
hour wind at a speed of about 8 miles an hour—an 
actual speed of nearly 30 miles gn hour through the air. 
This feat marks the commencement of an epoch in the 
history of the aeroplane; for now that an aeroplane has 
been built that can fly, the work of gathering experi- 
mental data will proceed with a rapidity which was 
a when aeroplane flight, at least on a full- 
@iged scale, had never gone beyond the theoretical 
stage. 

The event of the year in the development of the 
balloon airship, on the other hand, was the successful 
flight of the Lebaudy airship, when the two brothers 
traversed the 46 miles from Moisson to Paris in one 
hour and forty-one minutes, a speed of about twenty-two 
milesanhour. The significance of this performance lies 
in the fact that, though the wind was blowing diagonally 
across the course, the aeronauts had sufficient control 
of the machine to make the desired point. Compar- 
ing the aeroplane with the airship, the problem in 
the balloon type is to provide sufficient horse power 
to overcome the enormous atmospheric resistance due 
to the huge bulk of the balloon. In the aeroplane the 
chief problem is one of balance and control, and a 
great step will have been made toward successful 
flight when some method of control, semi-automatic in 
action, has been devised, by which a machine can 
at all times maintain itself in perfect balance. adjust- 
ing. itself to the varying currents with something of 
the instinct of a bird on the wing. 

CIVIL ENGINEERING. 

In the field of civil engineering the most notable 
event of the year was the opening of the new East 
River Bridge at New York, which has the distinction 
of being the longest suspension bridge in. the world, 
and the heaviest, and of providing a width and ca- 
pacity’ of roadway which is so great that the struc- 
ture stands in a class by itself. The next event of 
importance is the series of political changes at Pan- 
ama, by which the last difficulties have been removed 
to the construction of a canal across the Isthmus. 
The inauguration of another great engineering work 
was assured by the overwhelming vote by which 


over several 
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the people of this State recently declared in 
favor of the construction of the enlarged Erie 
Canal. Of the great Croton dam, all that can 


be said for the year’s progress is that the engi- 
neers have been engaged in carrying out impor- 
tant modifications which the Merchants’ Association, 
with well-intentioned but misdirected zeal, is en- 
deavoring to prove to be altogether unnecessary. The 
important Spier Falls dam and power plant has been 
carried practically to completion during the year, and 
the Wachusetts dam for the water supply of Boston, 
the largest reservoir of its kind in the world, with 
double the capacity of the new Croten dam, has 
made good progress. The close of the year finds the 


“Pennsylvania Railroad Company's great project for a 


of tunnels and terminal station 
in this city advanced to the point where the bids 
for construction are in the company’s hands; while 
the Rapid Transit Subway. in spite of serious delays, 
is so far ahead of the contract time, that the, greater 
part of the road will be open for traffic early in the 
spring of this year. We venture to say that, in spite 
of the widespread attention that has been attracted 
to the Subway, the public, even in the city itself, have 
never quite appreciated what a splendid addition it 
will make to the transportation facilities of New 
York. In addition to a rapid and frequent’ local 
service, there will be a two-minute service, during rush 
hours, of eight-car express passenger trains, which will 
run at an average speed o:1 between 30 and 40 miles an 
hour including stops, over tracks that will be as 
heavy. and well-ballasted as those of any of our first- 
class steam railroads. It will be possible for business 
men to travel from City Hall to 42d Street in six 
minutes, and from the City Hall Park to the Harlem 
River in a little over a quarter of an hour. Toward 
the close of the year the Metropolitan Street Railway 
Company announced its intention, if it could get the 
necessary permission, of building two subway listes of 
its own, one beneath Second, and the other beneath 
Eighth Avenue in this city. The extension of the Sub- 
way to Brooklyn is making good progress, and the work 
bids fair to be finished within contract time. Other 
notable engineering works that can be merely mention- 
ed are the Philadelphia filtration pliant, the completion 
of the Buffalo kxrbor breakwater, the completion of the 
substructur. » the Blackwell’s Island Bridge, the im- 
portant impro\ ments of the Ohio River, the work 
upon the old Hudson River tunnel, one of the tubes 
being now driven to within a few hundred feet of the 
Manhattan shore, the successful prosecution of work 
on the great Simplon tunnel, 10% miles out of the 
total of 14 being completed. 
WIRELESS TELEGRAPHY. 

The record of the year in wireless telegraphy looks 
barren in comparison with that of the two or three 
years that immediately preceded it. Experimentalists 
in this field have been rather finding out what they 
cannot do than what they can do. We refer to the 
widespread attention which has been given to the 
question of tuning or syntony—the development of 
some means by which the messages between any two 
or more stations may be receivable by those stations 
alone. As soon as the idea of utilizing wireless tel- 
egraphy for commercial purposes was suggested, it 
was recognized that some method of secrecy, some 
system of syntonic safeguard, must be devised before 
the public would leave the submarine cable for the 
aerial telegraph. It must be admitted that the most 
significant fact of the year is the complete way in 
which the various attempts at syntény have failed. 
Rival companies seem to have no difficulty whatever 
in completely disorganizing each others’ seryice, and, 
indeed, it must be admitted that many of the antagon- 
istic interests have devoted more time and money to 
destructive tactics than they have to the development 
of the art of wireless telegraphy itself. It is to 
be regretted that there is such a complete lack of 
harmony in the prosecution of this wonderful dis- 
covery. Many separate devices of great. utility are 
receiving no practical application whatever, simply 
because of the unfortunate jealousy of rivals and the 
determination of each company to work out its own 
system from Alpha to Omega. An attempt was made 
during the year to supply news by wireless telegraphy. 
from the United States to the London Times, and a 
few wireless telegrams were printed. The service, 
however, was soon discontinued for the alleged reason 
that important improvements were being carried out 
at the Marconi station. Among the new. systems that 
have been made public is that of Ledge and Muir- 
head, who have produced a receiver Whith consists of 
a little steel disk which rotates; on{a globule of 
mercury that is covered with a fine . filma of oil. An- 
other device is the Cooper Hewitt interrupter, an out- 
come of his well-known mercury vapor light expefi- 
ments. Wireless telegraphy has taken its place as 
one of the useful inventions of the day. . It has<a 
recognized sphere in the merchant marine and the 
Navy, where it has been doing some excellent work. 
That it will very seriously rival the submarine cable 
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is unlikely, unless, indeed, some more robust ap- 
paratus 7an be devised and some reliable system of 
syntory developeu. 

THE AUTOMOBILE. 

At the present stage of its development it is prob- 
able that the mere mention of the automobile suggests 
more than anything else to the popular mind the truly 
astonishing speeds with which it has been credited dur- 
ing the year. And yet the speed of the automobile is, or 
should be, of but secondary importance in making 
a review of the year’s progress, The most encouraging 
feature just now is the fact that for the ordinary 
give-and-take of every-day travel on the roads at 
normal speeds, the automobile is showing gréat ‘re- 
liability, while the power of endurance ‘developed un- 
der the more exacting conditions of travel is full of 
promise for the future. Another mark of progress is 
the great hold which the automobile is obtaining upon 
public favor. It is a repetition of the history of, the bi- 
cycle. First prejudice, then toleration, and lastly un- 
qualified approval. No one’supposes, however, that the 
automobile is by any means such a perfected machine 
as the bicycle. There are several points upon which 
the attention of manufacturers is still centered in 
the endeavor to eradicate serious defects; and chief 
among these should be mentioned the speed gear, in 
which, on the majority of machines to-day, there is 
still room for decided improvement. Automobile rac- 
ing and endurance runs continue to hold the popu- 
lar interest. The most notable and’ ‘certainly the most 
tragic event of its kind was the abortive Paris-Madrid 
race, which was called off at Bordéaux, because of the 
frightful fatalities and accidents to the, contestants. 
The winning machiné from Paris to, Bordeaux main- 


tained an average speed of 63.43 milés an hour, which’ 


is about the average speed “of ‘the celebrated* Empire 
State Express in this country. © Later, in. the” James 
Gordon Bennett International Cup Races in Ireland, 
where the conditions were less favorable to speed, the 


winner maintained an average rate of 56% miles an_ 


hour. The world’s record for speed for a short dis- 
tance was broken in Ireland soon after the cup race, 
in a series of trials in Phenix Park, Dublin, when 
Baron de Forrest covered a kilometer at the speed 
of 861, miles per hour. This is only 3% miles per 
hour less than the highest officially-timed speed for a 
mile on steam railroads. Perhaps the most gratifying 
event in the annals of the American automobile during 
the year was the good behavior of American-built cars 
in the extraordinarily severe 800-mile contest from 
New York to Pittsburg, during the fall of the year. The 
weather was more or less unsatisfactory throughout 
the whole trip and was about as bad as could be con- 
ceived for two whole days. The extraordinary rain- 
storm of October 18 and 19, which caused a total 
precipitation of 10 inches, turned the roads into rivers 
of mud and water, through which the cars plowed 
as best they could, the majority of them making head- 
way with considerable difficulty only by the continu- 
ous use of the low-speed gear. In spite of the sever- 
ity of the contest, out of the thirty- four machines 
which started; twenty succeeded “in” reaching Pitts- 
burg on the same day, and five more concluded the 
run, making @ t6tal of 73% per cent of the contestants 
who succeeded in getting their cars through. No test 
of this severity has ever been made before, and the 
results bear encouraging testimony as to the good 
workmanship and design of the average American 
automobile of « ‘to-day. 
_ NAVAL AND MILITARY. 

The. past’ year has not been in any sense a notable 
oné in the developmént of nayal-and military ma- 
teria], Wenote the continued tendency’ to increase 
of size in~battleships and cruisers, the latest designs 
for British battleships calling for .a’ total ‘displacement 
of 18,000 tons, although it is now rumored that the 
new ships are not to exceed the “King Edward” class 
in size, which means, if it be true, that their dis- 
placement will be about 16,500 tons. The largest ships 
in the United States navy are the five battleships 
of the “Connecticut” class, which will have a maxi- 
mum displacement of 16,000 tons and a speed of 18 
knots. These vessels will carry the heaviest arma- 
ment of ahy battleship afloat. It will consist of four 
12-inch, eight 8-inch, and twelve 7-inch, long-caliber, 
breech-loading rifles, and twenty 3-inch rapid-fire 
guns, besides thirty smaller automatic and machine 
guns. ‘The particulars of the two 13,000-ton battle- 
ships have been determined upon. They are to be 
of 3,000 tons less displacement, and one knot less 
speed than the “Connecticut” class, and they will be 
armed with four 12-inch, eight 8-inch, eight 7-inch, 
twelve 3-inch, and twenty smaller ‘guns. They will 
thus carry four less:7-inch guns” and will have. one 
knot less speed than the #Conne ut.” 
thinking they will have an im t advantage in 
the fact that they will carry “the submerged tor- 
pedo, the omission of which the” “Connecticut” 
class we cannot but regard ‘as a very serious errdr 
of judgment. Our latest type of armored cruiser is 
represented by the splendid vessels of the “Tennpsseo” 
} 4 


/ 


But to our . 


class. These ships will be 502 feet in length, and will 
have a speed of 22 knots an hour. They will carry the 
tremendous battery, for a cruiser, of four 10-inch and 
sixteen 6-inch guns, and a protection of 6 inches on the 
belt, 9 to 5 inches on the turrets, and 7 to 4 inches. 
on the barbettes. They will thus have the offensive 
power of the battleship, and will belong to that inter- 
mediate class between battleship and armored cruis- 
ers which is becoming increasingly popular among the 
navies of the world. Naval and military ordnance 
still continues to give most excellent results, the 
new smokeless powder, in particular, showing satis- 
factory stability and the guns presenting bit little 


ofc test arty in the year of tHe reat itnch 
130-ton coast-defense gun, wh wae built at. the 
Watervliet Arsenal. A_ projectilt weighing 2,400 
pounds was fired with a muzzle velocity of 2,306 feet 


used to obtain the velocity abovo mentioned, 
gun is the heaviest and most powerful weapon. ever 
built, the nearest to it in weight being the Armstrong 
guns of 16%-inch bore, carried on the British battle 
ships “Benbow” and “Sanspareil,” which have shown 
a muzzle energy of between 54,000 and 
tons; while the next gun to our 16-inch gun in power 
is the Krupp 12-inch rifle, which with ; 
3,330 feet per second haa a total energy of about 
60,000 foot-tons. The tendency in ordnance is tow- 
ard larger powder charges, greater length of bore, 
and higher velocities; and it is quite likely that the 


“ next pattern of navy gun will have a serVice velocity 


of 3,500 feet per second. 

Our own experience with the submarine, has not 
been such as to justify the great expectations which 
have been held in some quarters regarding the 
range of usefulness of this type of craft, and the 
opinion of our army and navy experts, based upon 
the submarines of the Holland type, is that there 
is every indication that the submarine will have @ 
limited range of action, and will be confined chiefly 
to harbor defense. In any case, in its present stage of 
development its effect will be more of a moral than 
a practical character, and its work will be strictly de- 
fengive. The same opinion seems to prevail in the 
Brjtish service, where extensive maneuvers are being 
carried on with a few submarines of the Holland type, 
built by the Vickers-Maxim firm. On the other hand, 
French naval officers, who have had an extended ex- 
perience with the submarine, speak in high terma 
both of its offensive and defensive qualities. Karly inthe 
year, the French government published the reports 
of the various French commanders who participated — 
in the submarine boat maneuvers off Cherbourg; and 
there seems to be a consensus of opinion among them 
that it will be possible for the French submarines to 
leave their stations, and menace any hostile squadron 
that may be at moorings anywhere within the radius 
of action of the submarines; that watches on board 
ship will be of no avail, and that artillery fire will 
be ineffective. They consider that to. insure absoiute 
safety to a squadron anchored within the harbor, it 
will be necessary to protect the entrance by, a system 
of electric wiring and contacts. But even the French 
do not speak with enthusiasm of the availability of 


_the submarine for outside work on the high seas. 


MISCELLANEOUS. 

In drawing to the close of this necessarily brief re- 
view of the scientific and engineering events of the 
year, we cannot but realize how much has been passed 
by for want of greater space. We would fain speak in 
possi of the remarkable electrochemical work being 


‘done at Niagara Falls in reducing uitrogen from the 


atmosphere and in combining new materials for use in 
the industrial arts; of the discovery of a process for 
the artificial production of camphor—a method which 
will, in a measure, render us independent of the 
Formosa camphor monopoly; of Cooper Hewitt's 
static converter (an outcome of his brilliant expert- 
ments with the mercury-vapor tubes), by which a 
small glass bulb will take the place of the bulky and 
expensive static coaverters, which form so costly an 
element in our system of electric power and light | 
production and distribution; of the experiments made. 
during the year in electrical canal haulage, which have 
been so successful as to render it likely that in the 
near future the trolley will take the place of the 
mule on the towpath; of that beau invention, the 
telegraphone; of Ruhmer’s worlp” in Nght telephony, 
and his successful attempt tc falk across a beam of 
light for a distance of 44%. miles. These achievements, 
and many another that we have not chronicled, com- 
bine with the brilliart discoveries in the world of 
chemical physies with which we opened the present 
article, to render the year that has just drawn to a 
close one of the most fruitful in the histor of the — 
scientific world, ‘ 
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THE HYDROBION. 

BY THE BELGIAN CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The hydrobion is an apparatus which has recently 
been invented by Dr. N. von Lorenz, of Marienbrun, 
Austria, for the carriage of live fish, and which ts 
based upon the injection of oxygen into the water of 
the tanks during transportation. Of the two accom- 
panying illustra- 
tions, Fig. 1 repre 
sents the entire ap- 
paratus, with its oxy- 
gen-injecting devices. 
The oxygen-injector 
(Pig. 2) is placed at 
the bottom of the 
transportation tank 
filled with water and 
fishes. A is a steel 
cylinder containing 
compressed oxygen 
gas, When the cock 
which closes the 
cylinder, and which 
is seen in the figure 
in the form of a 
horizonwal projec- 
tion of a disk pro- 
vided with aper- 
tures, is opened, the 
oxygen escapes from 
A through the re- 
duction valve 2B, 
passes into the regu- 
lating valve ©, and 
thence, through a 
rubber tube, into the 
oxygen distributor 
D. This latter con- 
sists of a diaphragm 
of inorganic ma- 
terial, say a porous 
cylinder having 
thick walle and a 
narrow axial bore, 
The oxygen finally diffused in 
bubbles through the water containing the fish 
bubbles ascend very slowly through the liquid and be 
come dissolved therein to an extent that depends upon 
their surface, their ascensional velocity, and the degree 
of gaseous saturation of the water. The non-utilized 
excesg escapes. This solution of oxygen in water, 
which jis obtained with a minimum consumption of gas, 
is what keeps the fish alive, and is constantly renewed 
in measure as it is consumed by the latter In Fig 
1 is represented a complete arrangement for fish trans 
portation. A is the tank; 3B, the oxygen apparatus; 
Cc and D, the 
grille with which 


becomes minute 


These 
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proportion the capacity of the oxygen cylinder to the 
time consumed in the transportation. It is of the 
utmost importance, too, to take into calculation the 
strict minimum of water that the fish need during 
carriage, thanks to the hydrobion. The inventor has 
calculated all such data for most varieties of fish 
which in all likelihood may be transported alive, so 





Fig. 1. 


AN APPARATUS FOR THE TRANSPORTATION OF LIVE FISH. 


that any one who employs the apparatus has only to 
follow the indications determined by the inventor once 
for all 
2-0e-e 

The mines in Pennsylvania have already shipped this 
season over 12,000,000 tons more anthracite than the to- 
tal shipments of 1902, and all indications favor total 
shipments this year of fully 60,000,000 tons, making 
an output far in excess of any previous year's record 
This increase is due largely to the great strike, which 
cleaned up the supplies of anthracite all over the 
country. 
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THE ILLUMINATION OF THE EAST RIVER BRIDGE. 

At about ten minutes before 8 o'clock on the evening 

of December 19, the shrill whistle of a police boat gave 

the signal for the general rejoicing at the opening of 

the new East River Bridge. One whistle after another 

from the myriad boats that swarmed on the river 

Every factory and building on 

the shore that had a 

siren blew out a 

mighty blast in an- 

‘ swer. The roar grew 

louder and _ louder, 

and was maintained 

up to 8 o'clock. On 

both sides of the 

East River, the 

streets were crowded 

with sightseers, who 

had come to watch 

the fireworks. The 

great bridge had 

been outlined in 

electric lights. In 

the middle of the 

span was a giant 

American flag 

formed of red, white, 

and blue __ electric 

lights. Bombs and 

skyrockets, Roman 

candles, and all 

manner of streams 

of light shot up from 

the bridge. To the 

right of the great 

electric flag, which 

faded away in this 

brilliant illumina- 

tion, there flared up 

a fine portrait of An- 

drew H. Green, the 

“Father of Greater 

New York.” For 

about an hour there 

was a riot of fire and explosion and color, the like of 

which New York city, nor any other city of this 

country, had never before seen. The staff photog- 

rapher of the Scientiric AMERICAN was enabled to 

take the accompanying picture at the very height of 

the illumination. An account of the construction of 

the bridge, from an engineering standpoint, will be 

found in the Screntiric AMERICAN and SCIENTIFIC 
AMERICAN SuprpLeMENT of December 19, 1903. 


answered the signal 


Fig. 2. 
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The Current Supplement, 


The current Srrrrement, No. 1461, opens with an 
article by W. Frank 
McClure on “Ice 
Harvesting,” illus- 





the latter is cov- 
ered in order to 
protect it against 
injury by the fish 
after it. has been 
placed in the tank. 

The practical 
manipulation of 
the hydrobion is so 
simple that it may 
be intrusted to any 
pefeon of ordinary 
intelligence. The 
four constituent 
parts of the ap 
paratus having 
been fixed immov- 
ably upon _§ their 
base, all that has 
to be done is to. 
turn on the cock, 
and take the ap 
paratus by its two 
handles and place 
it at the bottom of 
the tank. It now 
begins to operate, 
and it only re 
mains to fll the 
tank with water 
and pat in the fish. 
Tt is necessary, of 
course, to regulate 
the discharge of 
the oxygen accord- 
ing to the number 
of fish contained 
inthe tank, and 
according to the 
eonsumption of 





trated by four en- 
gravings, which 
clearly show the 
methods employed. 
Dr. Bissell presents 
an exhaustive ac- 
count of the effect 
of lemon juice in 
lemonade upon ty- 
phoid polluted 
water. Lieut. John 
Halligan, Jr., con- 
cludes an excellent 
Paper on the de- 
velopment of the 
submarine in the 
direction of  in- 
creased scope. “In 
the Land of Opium” 
is the title of an 
article which pre- 
sents an impartial 
account of the 
opium industry and 
of the effect of 
opium upon the 
human body. Prof. 
G. B. Howes writes 
on the morpho- 
logical method and 
progress. Mr. Al- 
bert P. Sy presents 
a very exhaustive 
account of stability 
tests for nitrocellu- 
lose and nitrocellu- 
lose powders. The 
usual trade notes, 
electrical notes and 
consular informa- 








the gas by the 
various kinds of 
fish. Finally, it is 
necessry also to 
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tion will be found 
in their accustomed 
places, 
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THE DURBAN FLOATING DOCK AND WORKSHOP. 

uY THE LONDON CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

In the Screntiric AMeriIcAN of August 9, 1902, some 
account was given of the great floating docks of Ber- 
muda and Algiers, while in the issue of July 11, 1903, 
the 6,000-ton dock for Barcelona was described. Photo- 
graphs are now given of the 8,500-ton floating dock 
which has just 
left the yard of 
Messrs. Swan, 
Hunter& Wigham- 
Richardson, Ltd., 
of Walisend-on- 
Tyne, England, 
for the port of 
Durban. 

The former 
dock built by this 
firm—who also 
built the Ber- 
muda dock, and 
who are building 
one of the new 
25-knot Cunarders 
—went ashore 
some time ago in 
Mossel Bay on its 
way to Durban. 
Photos are also 
given of the new 
floating workshop 
for Durban, which 
was sent out on 
the floating dock. 

The new Dur- 
ban dock is of the 
same type as that 
at his Majesty's 
dockyard at Ber- 
muda, and also of 
the one that was 
built for the port 
of Durban last 
year. It has a lift- 
ing power of 8,500 
tons. Its extreme 
length is 475 feet, 
and its width 96 
feet 2 inches. The distance between the guard timbers 


on the side walls is 70 feet, so that the dock can ac- 
commodate vessels up to 68 feet beam, and while still 
retaining a freeboard of 4 feet 3 inches, it can take a 
vessel drawing 23 feet over keel blocks 4 feet high 


The dock proper consists of three pontoons and two 
side walls, to which the 
means of movable joints, so that any of the pontoons 
when required can be removed and lifted by the dock 
itself, thus making it self-docking in all its parts. The 
machinery is contained in the upper portion of the side 
walls, and consists of two separate but identical in- 
stallations. Zach installation boilers 
and two pumps, each pump driven by its own separate 
engine, and the piping arrangements of the dock are 
so arranged that either pump can empty the whole of 
the compartments on its side of the dock. * In addition 


pontoons are connected by 


comprises two 
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to this there- is a communication through the central 
bulkhead across the dock, so that in case of any break- 
down it would still be possible to lift the dock by the 
engines of one side alone. The boilers are of the 
ordinary return tube marine type 10 feet long by 9 
feet 6 inches diameter, and were built by Messrs. 
Cochrane & Co., Ltd., Annan, The engines are of the 





THE SMITHY OF THE FLOATING WORKSHOP, 


horizontal compound type placed on their sides, and 
connected directly on to the vertical spindle of the 
centrifugal pumps which are placed right down at the 
bottom of the dock, directly on top of the main drain 
of the pumping system, the weight of the shafts and 
pump impellers being taken on ball bearings)at the 
engine deck. These and the engines have been built 
by Messrs. Drysdale & Co., of Glasgow. 

The dock ig divided into forty-four watertight com- 
partments, each of which has a separate pipe jeading 
into it, each pipe being provided with its separate valve. 
All these distributing pipes are collected together into 
the main drain, on which the pumps are seated, and 
the discharge and inlets into this main drainmare 
governed by large screw-down valves, and by auto- 
matic flap valves outside the dock. The different com- 
partments are all worked by means of bell cranks and 


rods and levers from the valve house, which is placed 
centrally on each wall, from where direct communica: 
tion can be made to the engines, and the inlet and 
outlet valves, so that the valveman standing in his 
house has complete control over the whole of his sec- 
tion of the dock. In addition to the main pumping 
service, there is a small direct-acting drainage service, 
which can be 
utilized as 8 
washing-down 
service for clean- 
ing the outside of 
vessels, or for 
filling up. their 
« tanks for testing 


purposes. The 
pumps for this 
service were 


made by Messrs, 
Lamont & Coa., of 
Paisley. The 
valve-lifting gear, 
and the erection 
of the machinery 
generally, has 
been carried out 
by the Wallsend 
Slipway and En- 
gineering Com- 
pany, Ltd. 
There are pro- 
vided four me- 
chanical side 
shores, worked i; 
hand wheels fram 
the top deck, by 
means of which a 
vessel can be cen- 
tered on the 
dock; four steam 
warping winches, 
two on each wall, 
for hauling the 


vessel into the 
dock; and nt- 
merous bollards 


and timber heads 
on the walls to 
which the vessel can be made fast. 

A very complete electric installation has been fitted, 
which sil enable work to be carried out on ships both 
night and day. The installation, which is placed in 
one of the walls, consists of a marine type boiler by 
Clarke, Chapman & Co., and two steam dynamos, 
duplicates of each other. By means of a flexible cable 
the current is conveyed across the dock to the other 
wall, where it is connected to a switchboard from 
which the different services emanate. The lighting 
installation consists of three circuits—first, the stand- 
ard 200-candlepower lamps along the top deck of the 
walls/ which light the dock generally; second, a series 
of clusters of lamps in reflectors with flexible leads, 
which can be carried to any portion of the dock or 
ship on the dock where light is required; and third, 
the ordinary incandescent lamps in the boiler, engine, 
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THE NEW FLOATING DOCK ON ITS WAY TO DURBAN, 











store rooms, etc. There ig sufficient power to enable 
electric drills or other machines to be taken off from 
the plug boxes for carrying on work on the hulls of 
ships cn the dock, for which purpose it is possible to 
utilize both the steam dynamos simultaneously, in 
which case steam could be taken from the main boilers, 
for both the main and auxiliary steam services are so 
connected together that either may be used to supple- 
ment the other. The whole of the electrical installa- 
tion has been provided by Messrs. J. H. Holmes & Co., 
of Newcastle. The system used is the direct current 
at a tension of 110 volts, the electric cables being all 
contained in steel tubes to prevent injury, with the 

~ exception of the cable which crosses the dock, which 
is drawn into lead and suitably armored. 

An account of the Durban floating workshop will 
shortly appear in the Scientivic American Surrte- 
MenT. It may be mentioned that the floating work 
shop itself has an extreme length of 129 feet 2 inches 
an extreme breadth inside the rubbing fenders of 40 
feet, and a molded depth of 8 feet 4 inches. The ves 
sel is fitted with twin-screw, compound, surface-con 
densing engines of the following dimensions: Diameter 
of cylinders, 12 inches and 26 inches, stroke 15 inches 
The speed obtained on the measured mile was the 
mean of 7.12 knots, which was considerably in excess 
of what had been guaranteed by builders. 

On the deck of the vessel, inclosed in a large house 
is placed the workshop machinery, which, consists of 
a punching and shearing machine, a lathe, a steam 
hammer, and a drilling, shearing, and screwing ma- 
chine, besides straightening blocks, a vise bench, an 
anvil, and the like. Electric motive power is used both 
fo> driving machinery and lighting the workshop. A 
cantilever crane capable of lifting 15 tons is mounted 
in the forecastie of the vessel. The shop will be used 
in conjunction with the floating dock. When the ves 
sel to be repaired is floated into position over the sub 
merged dock and then raised again, the floating work 
shop will ateam into a favorable position, so that any 
repairs necessary can be executed with the greatest 
convenience and expedition. The combination of these 
two vessels constitutes a complete portable dockyard 
capable of dealing with all ordinary breakdowns and 
mishaps to ships. 

A - 
Mount Bainter’s Avalanche. 

On December 15, the southeastern peak of Mount 

- Rainier, sixty miles southeast of Tacoma, Wash., tum 
bled down the mountainside into the valley 

Mount Rainier was discovered by Vancouver in 1792 
and was named for Rear Admiral Rainier, R. N. In 
récent years an attempt has been made to give it the 
name of Mount Tacoma, especially by the people of the 
elty of that name. 

Mount Rainier is nearly 15,000 feet high and is sur- 
mounted by three peaks, the highest of which has been 
Known for twenty years as Columbia's Crest, and 
which stood on the southwest corner of the moun- 
tain’s brow. 

This peak contained a crater 
feet in diameter in which mountain climbers have 
usually spent the night on the mountain top. Sul- 
phurous fumes and steam are always rising from this 

crater, keeping it free from snow the year round. 
Higher up, the peak was always covered with snow and 
fee. The mountain has a glacial system comprising 
fifteén distinct glaciers, several of them being on its 
southeast slope. 

The earthquake was felt at several points through 
eastern Washington. 





several hundred 


- tere 
A Home-Made Spinthariacope. 

Sir William Crookes invented the instrument which 
he calis a spinthariscope for the purpose of observing 
the small luminous particles which radium constantly 
emits. The spinthariscope is costly, which is the rea- 
son why it is used only by a few experimenters. Hugo 
Lieber, of New York city, has devised a similar instru- 
ment, which can be very easily made and which answers 
the purpose quite well. 

Mr. Lieber explains how any one may make his own 
spinthariscope at a cost of about fifty cents. 

“Cut a hole about one-quarter of an inch in diameter 
in a piece of cardboard,” he explains in the New York 
Herald, “paste this cardboard on a glass plane such 
as is used in mic pic work. Place within the hole 
in the cardboard a little mixture of a non-luminous 
radium’ preparation with powdered willemite. Then 
put a little mucildge on the uncovered side of the card- 
board and cover with another glass plane. When this 
is placed under a microscope the constant discharge 
of the radium corpuscles can be easily seen in a dark- 
ened room. A sufficient quantity of the mixture for the 
purpose can be obtained for $1 or less.” 

In regard to the characteristics of radium Mr. Lieber, 
who has studied it more thoroughly probably than 
any one else in this country says: 

“The light emitted by a tube of radium is a faint 
‘one, simply a bright bivish white te a violet glow or 


phosphorescence, and by no means sufficient to produce 
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a photograph in a few seconds or minutes. To do this 
several hours, or even days, are necessary.” 

Mr. Lieber has presented two small tubes of radium 
to the Museum of Natural History and has supplied one 
of the hospitals with enough for medical experiments. 
It is being used in the treatment of cancer. 

—~ ek oe — 
A Novel Wave Detector for Wircless Telegraphy. 

Wave detectors so far used are based on one of the 
three following principles: 

1. Modification of a passage resistance (coherer and 
anticoherer). 

2. Heating effects, resulting in the employment of 
bolometer wires, whose resistances were altered. 

3. Magnetical modifications. 

Mr. Schloemilch, since the autumn of last year, has 
been engaged in experiments on the behavior of polari- 
zation capacities with regard to electric waves. In an 
apparatus introduced by the Gesellschaft fiir Draht- 
lose Telegraphie, the sensitiveness of polarization cel!s 
with regard to a radiation of electric waves is utilized 
on a practical scale for recording Morse ,signals. If 
an ordinary polarization cell with platinum or gold 
electrodes immersed in diluted acid, be connected to a 
source of current, the E.M.F. of which is little higher 
than the counter E.M.F of the cell, so as to produce 
a slight film of ga& on the electrodes, an ammeter 
connected to the circuit. will give evidence of an in- 
crease of the current as soon as the cell is struck by 
electric waves. By decreasing the surface of the elec- 
trodes, the inventor has succeeded in strengthening 
this effect, obtaining excellent results as the positive 
electrodes were given a diameter of 0.001 millimeter 
and a length of not more than about 0.01 millimeter, 
whereas the negative electrodes, playing no important 
part, may assume any desired size and shape. A. G. 
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Preserve Yoar Papers. 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which 
all families and individuals should be supplied. We 
furnish a neat and attractive cloth board binder, which 
will be sent by mail, prepaid, for $1.50. It has good 
strong covers, on which the name Scientiric AMERI- 
is stamped 


CAN OF SCIENTIFIC AMERICAN SUPPLEMENT 

in gold, and means by which the numbers may be 
securely held as in a bound book. One binder may 
thus be made serviceable for several years, and when 
the successive volumes, as they are completed, are 
bound in permanent form, the subscriber ultimately 


finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
timely and origina! illustrations. Save your papers 
— 9+ @+e@e -—_-- - 
The Wireless on Tugs. 

So numerous have been the instances in coastwise 
navigation during the past year or two of the breaking 
away of barges from tows that one of the large towing 
companies has decided to equip one of its tugs with 
a wireless telegraph system. The first tug on which 
the apparatus will be installed is the “Savage,” and 
two topmasts and the necessary rigging will be ready 
for the vessel when she next comes to this port 

With tugs having on board such equipment, it will 
be possible, in case of an accident at sea, to notify the 
agents of the fact and obtain assistance within a short 
time. In the recent gale on the coast when the steamer 
“Charles F. Mayer” lost barge “A,” it is claimed that 
the barge could have been saved had the steamer been 
able to communicate with the shore. 

Wireless stations are now so frequent along the shore 
that tugs will be within range of some one of them 
all the way from the capes of the Chesapeake to Bos- 
ton. 

_ —_-+ o>. 

In the museum at Copenhagen has been placed a 
Viking votive sun chariot discovered in a peat moor in 
the island of Seeland. The chariot is in the form of 
the sun, and is of bronze picked out with gold to 
give expression to the sun’s rays. It rests on six 
wheels, or rather half-wheels, and is drawn by the 
horses of the sun. In its details, therefore, it pre- 
serves that form of the sun myth which is common 
to many nations and peoples, and which finds its east- 
ern analogue, for example, in the legend of the flery 
chariot that bore the Hebrew prophet from the sight 
of men. Its antiquity is fixed at about 3,000 years, dat- 
ing from about 1,000 B.C., and of its nature as a sacred 
relic there is no doubt. It had evidently formed some 
part in the worship of the early Scandinavians, and it 
had probably had some sacrificial significance. It is 
thirteen and a haif inches long by eight and a half 
inches wide, and therefore could easily have rested 
on even a smal! altar. A description of the relic will 
shortly be published in the SuprLemMeNrT. 

——————————  — + or 

One firm of horse breeders at Columbus, O., will ex- 
hibit at the World’s Fair a stable of 17 Percheron 
horses, valued at $60,000. 
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Correspondence. 


The Earliest Modern Ship Canal, 
To the Editor of the Scientiric AMERICAN: 

The statement lately presented by the Department 
of Commerce respecting the ship canals of the world 
strangely ignores the earliest enterprise of this class— 
the Gloucester and Berkeley Ship Canal on the west 
coast of England. 

This canal was opened for traffic in 1827. It ex- 
tends from Sharpness Point, near Berkeley, the head 
of deep-water navigation of the Bristol Channel (estu- 
ary of the Severn River), to the city of Gloucester, a 
distance of seventeen miles. ‘The canal traverses an 
alluvial district adjoining the east bank of the river; 
there are three locks, and the depth of water is 15 feet. 
The original cost was £500,000, but there has been 
large additional outlay within the last thirty yeas in 
extending the canal half a mile farther down the river, 
also in providing a commodious receiving basin, with 
extensive docks. Ocean vessels with cargo not exceed- 
ing 600 tons pass up the canal to their destination; 
ships of 2,500 tons are received in the outer basin for 
transfer of cargo to barges, etc. As the rise of tide 
at Sharpness Point exceeds 40 feet, the receiving basin 
can only be entered at or near high water. 

As the Welland is included in the list of great ship 
canals, may not the same honor be claimed for the 
St. Lawrence navigation extending from a point near 
Ogdensburg to Montreal? Between these points there 
are six sections of canal, 45 miles in all, constructed 
by the government of Canada at a total cost of $76,- 
000,000. The difference of level is 207 feet; this is sur- 
mounted by twenty-two locks, each 270 by 45 feet, with 
14 feet depth on sill. These locks are used on the 
up trip only; downward-bound vessels run the rapids 
of the river. Lake steamers said to carry maximum 
cargo of 2,200 tons pass through the locks en route for 
the Welland Canal and the Upper Lakes. Ocean steam- 
ers occasionally make the through trip from European 
ports to Chicago, Duluth, etc.; but the great bulk of the 
through traffic is transshipped at Montreal and Que- 
bec. In the past season 35,000,000 bushels of grain 
are said to have been sent through the St. Lawrence 
C. BARTHOLOMEW. 





canals. 
Toronto, December 13, 1903. 
Eon ee 
Aurora Borealis, 
To the Editor of the Scientiric AMERICAN: 

In your issue of December 5 you editorially notice 
a paper read by C. H. Nordman before the French 
Academy of Sciences. The author infers that “the 
aurora borealis is a cathodical phenomenon occurring 
in the upper exhausted atmosphere.” 

In this connection it will be well to note the behavior 
of the aurora in Colorado. During the last twenty- 
five years it has been seen unmistakably only three 
times at or near Colorado Springs, at 6,000 feet above 
the sea. One hundred miles east of this place, at 3,000 
feet altitude, it appears much more frequently. All 
over the higher parts of Colorado are plenty of youths 
fifteen years or more old who have never seei™an 
aurora. How is this if the aurora is confined to the 
“upper exhausted atmosphere”? G. H. Srone. 

Colorado Springs. 








How Plianuts Climb. 

It is in the twining plants, such as bryony and hop, 
and the tendril bearers, like the vetches, that we find 
the highest development of the climbing habit, says 
Knowledge. These plants live under unusual condi- 
tions. In order to gain the light they must seek 
rather than avoid overhanging foliage, and so we find 
the vetches, instead of turning away from the shadow 
toward the light, like most of their neighbors, boldly 
pushing up in the center of a bush, to burst into 
blossom amid its upper branches, far above their less 
daring neighbors. 

But it is in the leaves of these plants that we find 
the most remarkable modifications adapting them to a 
climbing habit. The leaves of the vetches ard vetch- 
lings are pinnate—they bear a number of opposite 
ovate leaflets. The tip of the leafstalk and the upper- 
most pair of pinn# are in the climbing species chang- 
ed into tendrils—sensitive, twining, whip-like struct- 
ures, which exhibit remarkable features. If the slight- 
ly curved, extended tendril of a young leaf of pea or 


_vetch be watched carefully it will be found that it is 


Yslowly but incessantly moving round and round in a 
circle. If the tendril comes into contact with a twig 
it bends toward it and eventually takes several turns 
around it. Even a slight temporary Afritation is suffici- 
ent to cause a bending toward any side. 

Finally the tendril becomes woody and strong and 
forms a secure anchor cable for the plant. Not only 
does the young tendril rotate; the whole leaf on which 
it is borne is in continual motion. The shoot to which 
the leaf belongs is rotating also, so that the tendril is 
sweeping the air with a complicated motion, in the 
course of which it is almost sure to strike against some 
stem or twig of the surrounding vegetation, 








A MARU ONE TE AEE gs Ns te 





JANUARY 2, 1904. 


THE HEAVENS IN JANUARY. 
BY HENRY NORRIS RUSSELL, Pa.v. 

Though the bright planets which have added so much 
to the evening skies for the past few months are now 
disappearing early in the west, the winter heavens 
still present a spectacle of great magnificence. In 
identifying the constellations which we can now see, 
let us begin with Orion, which is nearly due south at 
9 o'clock in the evening during the middle of the 
month. ‘This splendid constellation is familiar to al- 
most everyone, and need not be described here. The 
line of Orion's belt, continued downward and to the 
left, points to Sirius, which can be recognized by its 
great brightness, three times that of any other star 
that we ever see. Below it is the rest of Canis Major, 
with several bright second-magnitude stars that .would 
be conspicuous if they were not so low. 

Some distance to the left, and higher up, is Procyon 
the other dog-star, and farther on in the same direc- 
tion is Gemini, with its twin stars Castor and Pollux. 

A line from Betelgeuse—the bright red star in 
Orion—through Procyon, continued about half as far 
again, points out the head of Hydra, a small but fairly 
conspicuous group. Farther north and lower down is 
Regulus, at the end of the sickle of Leo. Cancer, which 
lies between Leo and Gemini, has nothing of interest 
except the star-cluster known as Praesepe, which is 
easily visible on a moonless night as a small patch of 
milky light, while separate components are disclosed 
by a field glass. 

Directly below Orion, and level with Sirius, is the 
small constellation Lepus. Still dower is Columba, 
with one fairly bright star, which lies about as far 
from Sirius on one side as Procyon does on the other. 
The iarge region to the right of these groups is occu- 
pied by the inconspicuous constellation Eridanus. 

Orion’s belt, continued upward, points to Aldebaran, 
and beyond nearly to the Pleiades. Above these, and 
very nearly overhead, is Auriga, whose principal star, 
Capella, is the brightest, next to Sirius, that we can 
now see, 

Aries is almost due west of the zenith, at an alti- 
tude of about 50 deg. south, and west of it is Cetus, 
which fills most of the southwestern sky. 

The great square of Pegasus stands on one corner 
low down in the west, and the line of stars which ex- 
tends from it through Andromeda and Perseus to 
Capella is nearly vertical. Cygnus is just*setting in 
the northwest, but its brightest star is still visible. 

Of the’circumpolar constellations, Cassiopeia is high 
on the left of the pole, Cepheus lower down, Draco and 
Ursa Minor right below the pole, and Ursa Major com- 
ing up on the right. 

One of the most interesting pieces of recent astro- 
nomical news comes from the Lick Observatory, and 
relates to the new stars that have attracted so much 
attention by their sudden appearance at various times 
in the past few years. Though these stars have all 
long since disappeared to the naked eye, the brighter 
ones are still telescopically visible, though very faint. 

With the aid of the great Crossley reflector of the 
Lick Observatory, and a specially constructed spectro- 
graph, a number of photographs of the spectra of these 
faint objects have been obtained by Mr. Perrine and 
others. In order to appreciate their results, let us re- 
call some of the facts previously known concerning the 
spectra of new stars. 

At maximum, and for some time after, these bodies 
show a remarkable and typical spectrum, crossed by 
both bright and dark lines, which are broadened and 
displaced in a way which, though not yet satisfactorily 
explained, seems to show that a: large part of the star’s 
light comes from gases in a condition of very violent 
disturbance. As the star fades, these lines, as well as 
the continuous spectrum upon which they lie, decrease 
in brightness, some of them vanish, and new lines 
appear, until finally, when the transformation is com- 
plete, the spectrum is exactly like that of a gaseous 
nebula. 

This is as far as the changes had previously been 
followed, and it has been pretty generally supposed 
the new stars had actually turned into nebule. But 
the recent Lick photographs tell another story. As the 
star grows still-fainter, the bright lines gradually be- 
come proportionately weaker, compared with the con- 
tinuous spectrum, and at last disappear. This is well 
shown by comparing the spectra of new stars of 
different age since their outburst. Nova Geminorum, 
which blazed up last spring, has now fully developed 
the nébular type of spectrum. In Nova Persei, which 
appeared if 4901, the intensities of the nebular lines 
have much diminished, and one or two have dis- 
appeared. 

Nova Aurige (1891) has lost many of its bright 
lines, a decided change having occurred since 1901. 
Finally, Nova Cygni (1876) has lost all its bright lines, 
and shows only a continuous spectrum, which is just 
what any ordinary star of the same brightness would 
do in the same instrument. 

It seems therefore almost certain that these new 
stars have not permanently become nebulz, but that 
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they will finally settle down as ordinary stars, the 
nebular spectrum marking one stage in the process. 
The most remarkable thing about this is the rapidity 
with which the changes take place. They seem to run 
their whole course, from invisibility, or extreme faint- 
ness, through great brightness to faintness again, in 
fifteen or twenty years at most. This is an excessively 
small fraction of the life of a star (which is probably 
many millions of years), so that the whole outburst is 
but a momentary episode in its history. It is quite 
conceivable that many stars that are now quite orderly 
members of the stellar system have had such affairs 
in their past; but we are getting into the region of 
speculation, and had better stop. 
THE PLANETS. 


Mercury is evening star until the 17th, when he 
passes through inferior conjunction and becomes a 
morning star. He is only visible during the first and 
last days of January, and even then with difficulty. 

Venus is morning star in Scorpio and Sagittarius, and 
is still very bright, though she is so far south that 
she is less conspicuous than she was. On the Ist she 
rises at about 3:45 a. M., and on the 31st at about 4:30. 
On the 28th she is in conjunction with Uranus, being 
about 1% degrees north of him. 

Mars is evening star in Capricornus and Aquarius, 
and can be seen shortly after sunset, as he does not 
set till about half-past seven. 

Jupiter is evening star in Pisces. He is past quad- 
rature, and is well down in the west by dark. os sets 
at about 9:30 p. m. on the 15th. 

Saturn is evening star in Capricornus, and may still 
be seen during the first few days of the month, when 
he sets two hours after the sun. He is approaching 
conjunction with the sun, and soon disappears from 
view. 

Uranus is morning star in Sagittarius, and is not 
favorably placed for observation. 

Neptune, on the other hand, is well placed, being 
about a month past opposition. He is in Gemini, his 
exact place on the 14th being R. A. 6h. 17m. 30s., Dec. 
22 deg. 18 min. 22 sec. north. He can be found with 
an equatorial telescope, but does not repay the search 
very well, as no detail can be seen on his disk, even 
with the largest telescopes. 

THE MOON. 


Full moon occurs at 1 a. mM. on the 3d, last quarter 
at 4 p. M, on the 9th, new moon at 11 a. m. on the 17th, 
and first quarter at 3 rp. m. on the 28th. 

The moon is nearest us on the 4th, and farthest off 
on the 19th. She is in conjunction with Neptune on 
the 2d, Venus on the 13th, Uranus on the 15th, Mercury 
on the 17th, Saturn on the 18th, Mars on the 20th, 
Jupiter on the 22d, and Neptune again on the 29th. 
The conjunction with Jupiter is the closest, but even 
then the moon and planet are nearly two degrees 
apart. 

Cambridge Observatory. 
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BRadium and Its Mysteries, 
BY SIR WILLIAM RAMSAY, 


The story of the discovery of radium is full of in- 
terest, and my readers may pardon me even if it is 
again told; for it forms the first chapter in a volume of 
which many have still to be written. 

M. Henri Becquerel, prompted by a hint from the 
celebrated mathematician, M. Poincaré, discovered that 
the compounds of uranium, a somewhat rare metal, as 
well as the metal itself, were capable of impressing a 
photographic plate wrapped up in black paper, or 
otherwise protected from light. It was also found that 
such salts, placed near a charged electroscope, dis- 
An elec- 
troscope, it may be explained, is a metal box with 
glass sides; through a hole in the lid a wire passes. 
The stopper which closes the hole and supports the 
wire is made of sulphur, or sealing wax, or some 
other material which does not conduct electricity. 
From the end of the wire are suspended two pieces of 
gold leaf, hanging down so as to be visible through 
the glass sides of the box. 

If a piece of sealing wax is rubbed, so as to excite 
it electrically, and if the projecting end ofthe wire is 
touch withthe rubbed sealing wax, a Small charge 
of electricity is given to the wire, and through it to 
the gold leaves, so that they repel each other, and fly 
apart, making a figure like an inverted V. If the 
wire be touched with the finger the electric charge 
is conducted away through the body, and the leaves 
swing back into their original position. 

This effect of discharging was found to be produced 
when a salt or mineral containing uranium was placed 
inside the box. Mme. Curie, a Polish lady, living in 
Paris, noticed that the rate at which the gold leaves 
fell together was more rapid with certain uranium 
minerals (specimens of pitchblende) than could be ac- 
counte? for by the uranium oxide in the mineral; she 
therefore separated the mineral into its groups of con- 
stituents—uranium, iron, lead, barium, bismuth, etc. 


(for the mineral contains all these 
elements), and tested each group as to its power of 
discharge. At first she thought that she had traced 


after her native country. 

This discovery has ‘been disproved, but it 
that the amount of polonium obtainable is exceedingly 
small, and difficult to separate from bismuth. Subse 
quently Mme. Curie discovered another element of the 
barium group, possessing enormous powers of dis 
charge, and to this element, which occurs in relatively 
greater amount, she gave the name “radium.” ‘ 

It is an undoubted element in the sense in which that 
term is generally used; its salts resemble closely those 
of barium, and its spectrum has been observed by M. 
Demarcay, Prof. Runge, and Sir William Crookes, Ite 
atomic weight has been determined by Mme. Curie as- 
225; the atomic weight of uranium is the 
known—240; and there is some evidence from its 
spectrum that radium may have even a higher atomic 
weight—over 250—and that the sample analyzed by 
Mme, Curie may not have been quite free from act one 
of which the atomic weight is only 187. 

While thes researches wiis' ta-oreanh Sault 
and Dr. Schmidt discovered simultaneously that an- 
other element, thorium, of which the atomic weight ts 
232, also possesses the power of discharging an elec 
troscope, and, moreover, that if air be led over salts of 
thorium, the air acquires and retains for a short time 
discharging power. 

FURTHER DISCOVERIES. 

The subject was taken up by Prof. Rutherford, of 
Montreal, and by Mr. Frederic Soddy, who then worked 
in hig laboratory; and they found that if the “active” 
air were cooled by passing it through a tube cooled 
with liquid air it lost its “activity,” the active portion 
remaining in the cold tube. On warming the tube the 
active portion was carried forward, and with it the 
discharging power. They also found that a similar 
“emanation,” or gas, was evolved from salts of radium, 
possessing a much more permanent discharging power. 
While the “emanation” from thorium salts “decayed” 
in a few minutes, that from radium salte lasted a 
month. It, too, was condensible when cooled; it was 
luminous, and imparted temporary !uminosity to ob- 
jects which it touched (“excited- activity”). 

The fact that a radium salt is always hojter than 
its surroundings, discovered by the Curtes, iimplies tha: 
radium is continually losing energy; and if the radium 
salt be dissolved in water some of this energy is ex- 
pended in decomposing a portion of the water into oxy- 
gen and hydrogen gases. Prof. Rutherford and H. T 
Barnes have recently shown that “more than two- 
thirds of the heating effect is not due to the radium at 
all, but to the radio-active emanation which it pro- 
duces from itself.” In November, 1902, Messrs. Ruth- 
erford and Soddy concluded from their experiments 
on the emanations from radium and thorium that they 
are “inert gases, analogous in nature to the members 
of the argon family,” and also they threw out the sur- 
mise, “whether the presence of helium in minerals and 
its invariable association with uranium and thorium 
may not be connected with the radio-activity.” 

Now, I had the good fortune to discover helium in 
1895; it is one of the argon gases, and is contained in 
certain minerals, and when Mr. Soddy came to. work 
with me in the early summer of 1903 we tested the 
truth of this surmise, and we we ded by suc- 
cess, The fresh emanation from radium does not show 
the spectrum of helium, but as it “decays,” helium is 
produced in minute but ever-increasing quantity. 

We can help ourselves by an analogy. Very compli- 
cated compounds of carbon and hydrogen can be pro- 
duced; one containing 30 atoms of carbon and 62.atoms 
of hydrogen is known. But one of, say, 200 
of carbon and 402 of hydrogen would almost certain! 
fall to bits; it would split up and € ont.heat. 
supposition appears reasonable tha just as t 
limit to the possible number of in such com- 
pounds (for the molecules or groups of atoms fall apart 
by their own weight), so there may be a limit to the 
atomic weight of an element. 

Those elements with high atomic weight, such as 
thorium, uranium, and radium, are apparently decom- 
posing into elements with low atomic weight; in doing 
so they give off heat, and also possess the curious 
property of radio-activity. What these elements are 
is unknown, except in one case; one of the products 
of the decomposition of the emanation from radium is 
helium. 

Can the process be reversed? No one knows. But 
as gold is an element of high atomic weight, it may be 
confidently stated that if it is changing, it is much 
more likely that it is being converted into silver and 
copper than it is being formed from them. At this 
stage, however, speculation is futile. It is certain that 
further experiment will lead to more positive knowl- 
edge of the nature of the elements and of the trans- 
formations which at least some of them are under- 
going.—London Mail, 
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AN ALBINO DEER. 

An albino deer, with a coat as white as the drift- 
ing snows, eyes a delicate pink, and with a tread as 
soft and discreét as an elk fawn, was killed in the 
Canyon Mountains of southern Oregon recently. It 
was one of the very few albino deer ever seen in the 
mountains of the West. Old hunters tell of seeing 
them, usually separate from the main herds, and et 
various times during the early days; but they were 
too shy and discreet to be approached near enough 
for a shot. 

The deer shown in the accompanying illustration, 
and which war killed in the Canyon Mountains, was 
with four other deer at the time it was found, and 
had not this been true, the hunters would not have 
taken it for a deer. Its white coat made it far more 
conspicuous than the remainder of the herd, and it is 
perhaps for thic reason ouly albino deer are shunned 
by their mates. 

The albino deer bears exactly the same relation to 
the deer family that the albino of the African race 
does to human kind. Aside from its white coat and 
pink. eyes, it is like all other deer; possibly its fur 
is softer and more silky. 

The specimen found in the pine forests of the Can- 
yon Mountains will be made a part of the exhibit of 
albino mammals at the Smithsonian Institution. 


- ee 


METEORITES AND THEIR COLLECTORS. 
BY PROF, CHARLS# F. HOLDER. 

The collecting meteorites is one of the most in- 
teresting faas or professions in the country. The men 
who are engaged in it are, in the main, expert miner- 
alogists, who have made it a study al) their lives and 
are devoted to it; men who can tell the location and 
circumstance of every fall known to science. That the 
business is a profitable one is well known, and large 
sums are often realized by the fortunate discoverers. 
Nd@arly all the meteorites are sold to the great muse- 
ume of the country, while those which are too large 
to move are represented by sections, sawed off only 
after great difficulty and labor. 

There is something fascinating about these wander 
ers from the sky. One may say that he has seen his 
specimen as a part of Biela’s comet, or possibly Tem- 
pels, millions of miles away, revolving about the sun 
in @ sort of endless chain, and as the earth dashed 
through the mass of cometary matter, his specimen 
came plunging upon it, igniting under the enormous 
friction, exploding perhaps, or glancing to fall in 
many pieces, one of which he has secured. In the 
far Hast meteorites are still looked upon.as messen- 
gers from the sky, and a volume could be written 
giving the theories of earnest scientists who have 
attempted to satisfactorily explain them and their 
origin, 

Hardly a clear night but the observer will be re 
paid by a glimpse of one or more of these splendid 
wanderers from the unknown. Few of these meteor 
ites ‘reach the earth; the larger portion ignite upon 
entering the atmosphere, and fall as dust, which may 
be secured on high mountains, or in 
localities away from the dust of the 
earth. Large specimens which fail to 
burn, reach the earth and become 
buried tm the soil, lying until accident 
ally found. 

Several large meteorites have been 
geen to strike in Southern California 
during the last few years, but careful 
search has failed to iocate them. One 
rancher, who lived thirty miles from the 
ocean, was positive that a meteor struck 
on his ranch “just beyond his house,” 
but others saw it pass over the ocean 
fifty miles beyond. A famous meteorite 
was traced from Idaho far out on the 
Atlantic, its roar and the loud rumbling 
which accompanied it alarming all the 
inhabitants along the route. 

To one who has not attempted to fol- 
low a meteorite, it might seem an easy 
matter to trace it. The papers generally 
announce the fall, and after weeks of 
pursuit the hunter determines the lo- 
cality according to the report of the 
last man whe witnessed the fall. He 
invariably states that it is on his own 
farm, and dowtless believes it, when in 
reality the spot is ten or more miles dis- 
tant. 

Many of the notable falls of history 
have been discovered accidentally, as 
those ih Arizona near the Cafion Diablo 
and the great Mexican stone found by a Mexican 
farmer in the firat instance. One of the latest finds is 
shown in the accompanying photograph by Mr. R. 
Prier, of Oregon City. to whom I am indebted for the 
facte regarding it. The meteorite has undoubtedly 
been lying in the earth a long time, and was found 
fh @ forest In Clackamas County, Oregon, near Oregon 
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City, by Mr. William Dale. He observed it projecting 
from a mass of gravel when clearing the land of 
trees, and after great difficulty had it taken to his 
farm, about a mile distant. The stone, a huge hat- 
shaped object, was found in the deep forest, and was 
excavated only after a vast amount of labor, as its 
estimated weight is between ten and fifteen thousand 
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pounds. It was jacked up inch by inch, and finally 
placed upon a rude cart, as shown, and hauled with 
blocks and tackle down to the farm, where it has 
been visited by thousands. 

According to Mr, Prier, it has been examined by 
Prof. Paul Baumel, of Portland, Oregon, an expert, 
who pronounces it the largest meteorite ever found 
in this section of the country; but as to when it fell, 
there is no data. 

During the month of November a large me- 
teorite flashed across the San Gabriel Valley, leaving 
an enormous train, and it is supposed to have dropped 
into the range known as the Santa Monica Mountains 
in Los Angeles County; but no one has been able to 
locate it. The writer observed a meteorite enter our 
atmosphere, perhaps one hundred miles up, almost 
directly over the city of Pasadena, Cal. It at first 
fell almost directly down with an enormous and bril- 
liant train, then broke or exploded, and seemed to 
glance and disappeared in the west almost parallel 
to the earth, still with a flaming train, doubtless 








A HUGE METEORITE RECENTLY FOUND IN OREGON. 


disappearing in the Pacific thirty miles distant. When 
this meteorite broke, it created so brilliant a light 
that one could have told the time by it. The piece 
possibly flew at first in the form of a horseshoe, as a 
large flery V remained plainly visible for at least ten 
minutes. 

The theory that the heat of the sun is kept up by 
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meteorites falling into the sun mass, was held for 
many years, and anyone who witnessed the recent sun- 
spots can realize how this theory might appeal] to 
some. In early October, 1903, the writer was on the 
Gulf of Mexico between New Orleans and Tortugas, 
and the sun dropped into a deep-red cloud at the hori- 
zon, and at once became plainly visible. It was blood- 
red and covered with latitudinal bands of varying 
tints. What was supposed to be a cloud was first 
noticed on the left-hand lower face, but it was 
disappearing or dropping with it. It resembled a great 
vivid black hole broken into the sun by some object 
that had fallen into it, or been swallowed up, being 
probably distorted, appearing to be an eighth the size 
of the sun, a distinct and formidable object. Sunspots 
suggested themselves to the writer’s mind, though 
never having heard of a spot so large as this, so black 
and pronounced, and it was considered a singular cloud 
after all, yet it sank out of sight with the sun. When 
the papers were received from the pilot at the mouth 
of the Mississippi, they chronicled the wonderful sun- 
spots that were being seen, and the writer realized 
that an exceptional opportunity had offered to wit- 
ness this phenomenon under most favorable circum- 
stances, with the spot enlarged in all probability by 
the cloud mass into which the sun sank. 





RECONSTRUCTION OF THE LACKAWANNA TRACKS 
THROUGH NEWARK 

By the successful transfer, on Sunday, December 20, 
of a.massive double-deck drawbridge from its old to 
its new pivot pier, the engineers of the Lackawanna 
Railroad brought to a successful completion one of 
the most important links in the change of grade and 
general reconstruction of the line which is being car- 
ried out from Harrison through Newark to East Orange, 
a distance of three miles. Hitherto these tracks have 
remained in the same location on which the line was 
originally laid down. The tracks ran through the city at 
street grade, and after crossing the Passaic the road 
climbed the hill to the west of the river on the heavy 
grade of 138 feet per mile, or considerably over two 
per cent. The growing density of the street traffic of 
Newark, with the attendant danger to vehicles and 
pedestrians of the many grade crossings, to say noth- 
ing of the great cost and inconvenience of operation 
entailed by the heavy grade referred to, were some of 
the causes which led the railroad company to decide 
upon the present improvements, which, by the way, 
will have cost three and a half million dollars by the 
time they are completed. These improvements in- 
clude the elevation or depression of the tracks so as 
to give unobstructed traffic through city streets; the 
reduction of the maximum grade from 138 feet to 60 
feet per mile; the provision of an additional third 
track for passenger traffic; and the construction of a 
new passenger station and a new local freight yard, 
containing a freight shed nearly 500 feet in length. 

Of the whole three miles covered by the new work, 
one-half—or to be exact 1.6 miles—extending from 
Harrison t> High Street, Newark, consists of the 
elevation of the tracks above street grade. At High 
Street the road strikes the hillside and 
here the tracks are depressed and car- 
ried below street grade, the work ex- 
tending for a distance of 1.4 miles. The 
Montclair branch of the road is also de- 
pressed for a distance of 6-10 of a mile. 
The new tracks commence to rise at 
Harrison on a maximum grade of 1 per 
cent to an average elevation above street 
grade through Harrison of 15 feet, and 
through Newark of 22 feet. ‘The average 
depression of the tracks beyond High 
Street, Newark, is 22 feet below street 
grade. From Harrison to Broad Street, 
Newark, the line contains two passenger 
tracks, and from Broad Street to East 
Orange, just over the city line, there has 
been added during the reconstruction a 
third passenger track. Adjoining the 
passenger tracks there is a freight track, 
which follows the same grade as the 
passenger tracks as far as Harrison 
Avenue and then falls on a one per cent 
grade to the level of the lower deck of 
the draw span across the Passaic River. 
The old lecation of this bridge was 35 
feet to the north of its present position 
and 10.5 feet below its present grade. 
The new double-deck drawspan was built 
several years ago, and although only the 
lower deck had been used during the in- 
tervening time, it was constructed with 
an upper deck, to be put in service when 
work of reconstruction should have reached its pres- 
ent stage. Under the old arrangement, the passenger 
trains utilized the lower deck. By lowering the bridge 
10% feet at the same time that it was shifted to its 
new pier, the upper deck was brought to exactly the 
Same grade ag the new elevated passenger tracks and 
at the same time the lower deck was brought inte 
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Old approaches and old draw pier in foreground. 
Double-Decked Draw-Span, Moved from Old to New Pier on Sunday, December 20. 
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Looking East Along Freight Track Showing Passenger Structure at Higher Street Crossing In Harrison, Showing Freight and Passenger Tracks at 
Elevation on Left. Separate Levels. 











General View of New Passenger Station Showing Olid Tracks in Foreground and the New Tracks Bievated, 
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similar relation to the new freight track. As traffic is 
now being carried on, the passenger trains cross the 
Passaic River at the higher level, while the freight 
trains, which, as we have seen, run parallel to the 
passenger tracks from Harrison to the 
swing in underneath the passenger tracks, cross the 
Passaic on the lower deck, and run at street grade into 
the terminal 


river now 
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ings will be eliminated. Furthermore, the work at New- 
ark and Summit does not cover the whole scheme of im- 
provements, since it is the intention of the Lackawanna 
company to eliminate all grade crossings between 
Harrison and Morristown, a distance of 30 miles; and 
as this scheme involves the change of grade either to 
elevated structure or subway through eight different 
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possible to make the fine lateral adjustments thet would 
be necessary~ih placing the draw exactly to center. 
The whole of the weight gf the draw rests upon a 
center bearing which je~placed concentrically within 
a circular rack. The/pinion by which the draw is ro- 
tated being attached |rigidly to the structure of the 
draw, it will be understood that if the pinion was to 
mesh accurate- 








freight yard 
The roadbed 

from Harrison 
to the Passaic 
River consists 
of embank 
ment, with 
plate girder 
spans across 
the street, rest- 
ing on  con- 
crete abut 
ments, The fill 
terminates on 
the eastern 
side of Passaic 
Avenue, ani 
here some in- 
teresting steol 
truss work is 
necessitated in 
swinging the 
freight track 
in underneath 
the passenger 
tracks for the 
crossing of the 
river, the dis- 
tance of about 
300 feet be- Pp 
tween the end La 
of the fill. and 
the easterly 
rest pier of 
the draw span 
being spanned 
by several 
double - deck 
steel trusses of 
apecial design and construction. The draw span has 
a total length of 221 feet, a breadth from center to 
center of trusses of 29 feet 3 inches, and-a depth from 
center to center of chords of 21 feet. 3 inehes. Its 
total weight is 985 tons. After cressing' the bridge 
the tracks are carried on a steel truss followed by a 
series of plate-stee! girders and lattice posts, resting 
on a heavy concrete retaining wall. This construc- 
tion extends to Ogden Street, which is crossed by a 
plate girder which is followed by a steel viaduct that 
extends to Spring Street. Here commences a long 
stretch of coficrete arches measuring over 500 feet in 
length, adjoining which, with its north wall resting 
upon the southerly edge of the viaduct, is the new 
freight house. 

The concrete arch viaduct terminates at Broad Street, 
which is crossed by a 106-foot plate girder span, and 
a smaller span carries the track 
across Plane Street. Just beyond 
Plane Street is the’ new passénger 
station—a handsome new building 
of stone and. brick, whose: archi- 
tectural features show to good ad- 
vautage in the accompanying photo- 
graph. It is a three-storied struc- 
ture, containing ground floor, mez- 
zanine, and upper floor Entrance 
is on the ground floor, the ticket 
offices are on the mezzanine, and the 
third floor, which is on the level 
of the tracks, contains the waiting 
rooms and platforms. Beyond 
Plane Street there reaches for 685 
feet a stretch of roadway, consist- 
ing of a fill supported by massive 
concrete retaining walls with their 
outer faces approximately vertical. 
The average height of the retain- 
ing walls is about 25 feet above the 
ground level. The easterly end of 
the retaining wal! fill terminates at 
the slope of the hill, and here the 
tracks enter an open cut with con- 
crete retaining walis, the average 
depth of the depression being 20 
feet and the average grade 1.14 per 
cent. 

Of the whole work as thus de- 
scribed, the elevated section is practically completed, 
while the depressed portion is well under way. The 
cost of the work, as we have stated, is about $3,500,000 
The reconstruction of the line, however. is not concerned 
merely with the city of Newark. An important eleva- 





bridge bad been lowered slightly. 
11, Sand holes operated by ehding bars 


frum box B. 
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| fon and depression of the tracks is being carried on 


simultaneously at Summit, where twenty grade cross- 


A. Plangers which telescoped lnto sand boxes B. 
C, D, B. Traswed bracing which was removed after 


PF. G. ‘Tie rods, removed before bridge was lowered, 


L. Bin into which the sauds ran when released 
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ly with the 
rack, the draw 
had to be lo 
cated with 
great precision 
in the 

of the rack 
| Now, in order 
cover the 
two points de- 
sired, namely, 
easy control in 
lowering and 
a certain de- 
gree of iateral 
adjustment in 
the final plac- 
ing on the pier, 
Mr. Bush de 
signed and 
used an entire- 


center 


be d 
ba |} to 
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ly new appar- 

' atus which he 
© emeec coc cwcce cccce oo o olded defines as a 
sand jack. The 
¢ onstruction 
and operation 
of this was as 
follows: Trans- 
versely be- 
neath each 
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“M@OW AND SAND JACKS, DESIGNED FOR TRANSFER OF DRAWSPAN AND LOWERING ON NEW PIER 


towns, the magnitude of the work will be readily ap- 
preciated. 

Transfer of the Draw Span.—We have already 
pointed out that the transfer of the draw span involved 
moving the structure 35 feet laterally to the new pier 
and lowering it through a distance of 10% feet. This 
was accomplished by transferring the span to four 
pontoons; warping the pontoons 35 feet upstream and 
lowering the draw span until it rested upon its bear- 
ings on the new pier. Regarded as an engineering 
feat, there is nothing new in such a transfer; but owing 
to the uncertain tidal conditions, the great depth 
through which the bridge had to be lowered, and the 
necessity for very precise centering of the span, new 
conditions existed which called for particular care and 
exactitude. The chief problem, of course, was to pro- 
vide a means of lowering the draw span accurately and 


ai A | y f= draw were a 
| 2D || Me A pair of scows, 
Yi VA each 31% feet 

— — =P wide, by 108 


feet long, and 
9 feet 6 inches 
Trans- 
versely across the scows was built up a pair of oblong 
sand boxes, one beneath each truss of the bridge 
These boxes, which were constructed of 12 x 12 tim- 
bers, measured 4 feet 1 inch in the clear in breadth, 
54 feet in length, and 11 feet in depth. The boxes were 
filled with perfectly dry sand to within a few inches 
of the top. Resting upon the surface of the sand in 
each box was a plunger built up of 12 x 12 timbers, 


deep. 


whose external dimensions were such as to allow it to 
descend into the sand box as the sand ran out, with 
a clearance all round of half an inch. These plungers 
were 11 feet high, and at the commencement of the 
operations, their bottom face rested upon the sand 
just 7 inches below the top edge of the boxes. The 
latter were provided with four horizontal lines of sand 
holes in the sides, each hole being 2 inches in diameter. 
The flow of the sand out of the holes was regulated 

by means of wooden slides on the 
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A LONG-HAIRED HORSE. 


safely through so great a distance, and the chief engi- 
neer, Mr. Lincoln Bush, who is responsible for the 
work, decided that it would be difficult and risky to 
make use of hydraulic jacks for a vertical drop of this 
extent In the first place there was the possibility of 
an unequal action of the jacks, and there was the dis- 
advantage that with hydraulic jacks it would be im- 


outside of the boxes with holes in 
them to correspond with those in 
the box. There were also two lines 
of 2-inch holes bored in the bottom 
of the boxes. To prevent racking 
or swaying of the structure, the 
two plungers were braced together 
by means of timber struts and iron 
tie-rods. In carrying out the trans- 
fer of the span, the pontoons, par- 
tially submerged with water ballast, 
were floated beneath the bridge, the 
centrifugal pumps were started, 
discharging the water ballast, and 
the span was lifted from its bear- 
ings. It was then warped up- 
etream and centered over the new 
pier; and then, by opening the sand 
holes and allowing the sand to flow 
out, the span was brought down 
speedily and with great accuracy 
until it rested upon its new bear- 
ings, the work being carried 
through without any hitch, and this 
tn spite of the fact that a heavy 
rain storm came on and lasted 
throughout the whole of the opera- 
tion. If the water had entered the 
boxes of course it would have pack- 
ed the sand and prevented its flow 
through the sand holes: but provision for this con- 
tingency had been made by covering the sand boxes 
with tarpaulins. A certain amount of water, however, 
did get into one box, but its presence was quickly de- 
tected, and the temporary packing of the sand was 
easily remedied by the proper manipulation of the sand 
The announcement that the draw span was to 
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be lowered by these very original methods attracted 
widespread attention in the engineering world; and it 
is gratifying to the railroad company, and particularly 
to the chief engineer, to know that in spite of predic- 
tions of trouble, the work was carried through with 
accuracy and dispatch 


ee ooo 
SMOKE CONSUMER. 

An improved smoke consumer has recently been in- 
vented, which is especially adapted to be applied to 
boiler furnaces. The device is arranged to supply air 
and steam to the escaping products of combustion, 
so that the carbon in the smoke will be consumed, 
and a more perfect combustion of the gases will 
be effected. The smoke consumer is situated at 
the rear of the usual bridge wall of the furnace, 
where it is partially protected from the heat of 
the furnace fire. The current of air and steam 
is discharged from the device in the direction 
of the current of smoke and gases, so as to ob- 
tain an intimate commingling of the two cur- 
rents, and also cause increased draft through the 
grate. The smoke consumer consists of a cylin- 
der or shell provided at the top and slightly to 
the rear with a slot for the discharge of the air 
and steam. Concentrically arranged within this 
cylinder is a tube in which the air and steam are 
combined preparatory to passing into the outer 
cylinder. The combining tube incloses a steam 
injector pipe which is furnished at each end with 
a nozzle. These nozzles are arranged to dis- 
charge jets of steam through each end of the 
combining tube. A pipe entering the lower part 
of the furnace wall passes up through the center 
of the combining tube, and supplies it with fresh 
air. The steam supply pipe enters the smoke 
consumer through the air supply pipe, and con- 
ducts steam from the steam drum of the boiler. The 
air and steam are thoroughly commingled in the com- 
bining “tube, and uniformly distributed into the end 
portions ofthe outer cylinder, where this commingled 
current 4s heated.before being discharged into the 
escaping products of Combustion 

This same device may be advantageously 
steamships for ventilating the holds by drawing out 
the foul or impure atmosphere. A patent for this de- 
vice has been granted to Annie K. Wilkins, of 520 Sheri- 
dan Avenue, Pittsburg, Pa., as administratrix of the 
inventor, Henry Wilkins, deceased 


used on 


—- —i>-6-- a 
METALLIC PIPE COUPLING. 

The ordinary flexible hose connection for line pipes of 
a train often burst uncer the pressure of air or steam, 
and to obviate such dangers Mr. Harry B. Schrader, 
of Alliance, Neb., has invented a flexible metallic coup- 
ling of simple and inexpensive construction. The 
coupling embodies means for utilizing the air or steam 
pressure to cause a tight connection between the coup- 
ling members. As shown in Fig. 1 of our illustration, 
the coupling comprises two heads arranged on a trans- 
verse incline with each other. Each head is attached 
to a stem or drawbar having two ports opening 
through the head, one port being for the passage of 
the air through the brakes and the other for signaling 
purposes. Pivotally connected to each coupling head 
is a locking latch designed to engage with the other 
coupling head, as clearly shown in our illustration. 
The latch is provided with a curved or cam-shaped 
end, designed to be engaged by the approaching coup- 
ling head, thus swinging the latch to open position and 
permitting the heads to come together. The latch is 


normally held in closed position by connection with 
a piston, which is acted upon by a coiled spring. 
The cylinder in which this piston operates is con- 


nected by a small port with the main port of the 

















METALLIC LINE-PIPE COUPLING. 
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coupling, so that when air pressure is admitted to the 
coupling, a portion will enter the cylinder, forcing the 
piston outward and causing the latch to tightly clamp 
the coupling together. The drawhead of the coupling 
passes through an abutment ring depending from the 
car. Between this and a collar on the stem are two 
coil springs, and similarly two springs are coiled be- 
tween the abutment ring and the collar on the oppo- 
site end of the stem. A telescoping pipe section con- 
nects each port with its respective train pipe. The 
sections have ball-and-socket connections with the 





SMOKE CONSUMER FOR BOILER FURNACES. 


stem of the coupling, which permit perfect freedom of 
motion to the drawbar. 
A LONG-MANED HORSE. 

A marvelously-maned mare, whose wealth of silver- 
gray hair reaches a lengt of eighteen feet, and sur- 
passes anything of the kind ever heard of in equine 
history, is owned by George O, Zillgitt, of Inglewood, 
Cal., who purchased her seven years ago, when she 
was three years old. At that time her mane was of 
ordinary length, and it was not until a year later that 
it began to grow with unusual rapidity. For a num- 
ber of years this horse was used on the Zillgitt farm 
in North Dakota. During that time the mane was 
kept in a net, and was seldom taken down oftener 
than once a year. The heavy plow collar rubbed 
against and injured the back part of the mane, but the 
upper part still remains, and trails out in gorgeous 
waves of silver when unbound from the braids that 
are so necessary to keep it from getting tangled. No 
one has been able to account for this superfluity of 
hair. The animal has not been given special care. 
She has been treated quite like an ordinary horse, and 
the extraordinary growth is simply the result of some 
strange prank of nature. A month ago Mr. Ziligitt 
took the horse to California, where she is being used 
in the family carviage. She is the mother of a colt 
that seems destined to be even more famous than her 
parent. Though only a few months cold, this colt 
possesses both mane and tail that reach to the ground. 

—> -2- 
IMPROVED DUMPING CAR. 

A patent has recently been issued on an improved 
dumping car of the type used in mines for transport- 
ing ore from one point to another. The improvements 
relate especially to the running gear, which is so de- 
signed as to facilitate turning 
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tions overbalance the inner portions, so that after 
their load has been discharged they will swing up to 
horizontal position, which position-they will normally 
retain even without the aid of bolts or locks. The 
inventor of this dumping car is Mr. Bdward I. Morey, 
care of G. E. Collins, 21% Boston Building, Denver, 
Col. 
-—e——r +o oO 
The Junguer-Edison Accumulator, 

M. U. Schoop, in a recent number of the Blektro- 
technische Zeitschrift, records the results of a com- 
parative study of the familiar lead accuraulator 
and Edison's alkali accumulator. The Swedish 
chemist, Dr. Jungner, simultaneously with 
Edison, patented a galvanic combination, based 
on the fact that nickel oxide fixed in a suitable 
way on a support constitutes an available de- 
polarizer. Whereas for purposes of transperta- 
tion, the present lead accumulator presents many 
drawbacks, the first of which is its heavy weight, 
stationary lead accumulators, in connection with 
which both the weight and the space play but a 
secondary réle, have arrived at so high a degree 
of perfection that no other type of storage bat- 
tery is required for stationary use. 

The parallel between the lead and alkali ac 
cumulators, though not complete, goes to show 
that nickel: sheets or steel sheets plated with 
nickel in alkali solution, when exposed to the 
effect of currents, will not be altered in the 
Jeast even after weeks, corrosive effects being, as 
is not the case with the lead peroxide plate, never 
observed. The author, however, thinks it poa- 
sible that the active masses present in perforated 
pockets in the form of compressed powders devoid, 
it appears, of the adhesive properties of lead salts, 
would drop from their supports in course of 
time. The author thinks a diminution in capacity 
would be avoided by heating the electrodes. The al- 
kali cell would finally be inserted into an automatic 
charging and discharging device, allowing 200 to 300 
discharges and charges being made during one month, 
As regards the life of lead accumulators, even in the 
best of accumulators the positive lead support. is 
gradually destroyed by oxidation, the negative maas 
diminishing progressively in capacity; the need of 
durability is therefore absolutely in disaccord with 
the demand for a small weight. On the other hand, 
it is inferred from the tables recording the experi- 
ments of the author that the alkali storage battery, 
besides some evident advantages, presents serious 
drawbacks. The author, however, thinks this type of 
accumulator to be capable of further development. 

A. G. 
sastimnnanseniaipiliaas iti iasiaiiienliiadaaaiiiical 


Bullding Locomotives In Germany from American 
Models, 


The Bavarian government has decided to construct 
a large number of new locomotives upon the models of 
the American locomotives introduced by the rallways 
of Bavaria nearly four years ago. During the next 
two years forty locomotives of Class B, eighteen of 
Class C, and twelve of Class D are to be replaced by 
sev .y new locomotives, and 5,000,000 marks ($1,190,- 
0(J) are ‘9 be expended for this purpose, The two 
locomotive 1. tories in Munich, the large establish- 
ment of Maffei, as well as that of Kraus, are to be 
favored in the distribution of these contracts. 

American locomotive builders should not lose this 
opportunity to secure renewed orders in Germany, since 
their locomotives have become the type for those about 
to be introduced and have proven, after due trial, 
the most approved models. 





curves, and also to the operating de- — 
vices whereby the car may be readily 
dumped. As indicated in our illus- 
tration the car is made in two sec- 
tions, each supported by a single é 
truck. These sections are hinged to- | / 
gether at the top and are normally 
maintained in alinement and in-heori- 
zontal position by a latch at each 
side. The trucks, which are pivoted 
to their respective sections, kre con- 
nected by draw-bars. The connection 
is such as to permit a limited swivel- 
ing movement of the trucks. Nor- 
mally, however, the trucks are held 
in alinement by flat springs bearing 
against the drawbars at each side. 
When it is desired to dump the cars 
the bolts or latches at the sides are 
released and the car section tipped 
downward to the dotted position 
shown. As the car sections are hing- 
ed at the top they must move apart 
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when tipped, thus permitting the load 
to be freely discharged. The car 
sections are not centrally mounted 


upon the trucks, but their cuter por- 


IMPROVED DUMPING CAR.. 
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RECENTLY PATENTED INVENTIONS. 

Apparatus for Special Purposes. 
SMOKE AND FUME CONDENSER.—F. A. 
Pascos, Balt Lake City, Utah. The invention 
is an improvement in fume arresters, being in 
the nattre of a smoke and fume condenser es 
pecially designed for use on smelters, by which 
to avold the Injury to vegetation and other 
matter by the discharge of smoke and fumes | 
from the smelter, as well as to effect a saving 
of gold, silver, sulphur, arsenic, and other 
elements uiually carried up the smelter-flues| 
and lost to the smelters 








Euginecring Improvements. 
BALANCED SLIDE-VALVE.—G. L. Wack 
Brow, Mellette, 8. LD. In this patent the in-| 
vention has reference to side-valves in general. 
While more or less novelty resides in the 
minor detalis of this invention, its chief fea 


ture ts the pecullarly improved exhausting 
means specially intended for balanced slide 
valves, but adapted to any similar type of 
valve. 

DUPLEX STEAM-PUMP.—F. Weise, Halle 
on-the-Salie, Germany. The objects of this! 


| 
improvement are, first, to place the ports in| 


the slide-vaive seat for the steam distribution | 
of the two cylinders in one and the same center 
lime at right angles to the axia of the cylin- 
ders; second, to lengthen the siide-valve seat 
in the longitudinal direction of the cylinders ; 
and, third, to provide two long rectangular 
wlide-valves with inclined distributing-ribs mov-| 
ing wide by side for controlling the steam-| 
distribution. 

METHOD OF FLOWING LIQUIDS FROM | 
WELLS.—-T. F. Moran, De Young, Pa., and) 
¥, J. Monun, Kane, I’'a. The invention relates) 
to a method for raising liquids from wells, and | 
more particularly to raising oll and water from 
exceedingly deep wells in which the liquid 
naturally elevates but slightly, if any, higher 
than the level at which it enters the well, thus 
affording but littie submergence to the mechan- 
jum used in carrying out the method. 

WATER TUBE BOILER.-—H. Lawson, Jer- 
wey City, N. J. The main purpose in this case 
f# to provide means for securing an improved 
clreulation of water and the products of com- 
bustion, The water circulates through two 
Bests of tubes and a series of drums or shells 
in a way to be heated in one nest of tubes by 
the escaping products of combustion; but the 
other nest of tubes form a heating-surface 
which arches the grate-chamber, so as to ex- 
pose the nest of tubes to the intense heat, and 
rapidly + generate steam from the previously- 
heated water supplied by the first-named nest 
of tubes. 

EXPLOSIVE-ENGINE.— W. Hinpagp, CC. 
Himnaap and 8. Hiseanp, Sandyhbill, N. Y 
The imvention refers to two-cycle explosive 
engines; and the object of the inventors is to! 
provide improvements in = explosive-engines 
whereby the explosive mixture drives a charge 
of fresh air into the working cylinder to scour 
or clean it of all products of combustion left 
by a former explosion, at the same time ex 
tinguishing any possible fame which may be 
contained in the working chamber. 

ENGINE- VALVE MECHANISM.—R L. 
Dorcnen, Stites, Idaho, In this invention a 
slide-vaive is used in connection with a re 
versing-vaive, so as to shift the general path 
of the. stream and thus render the engine con 
vertibie for use as a double engine, a compound 
engine, ete. The slide-valve is an improvement 
upon the welkknown Giddings valve, and al 
jows beth the fresh and exhaust stram to 
divide and pass through a number of 
centric channels. 


con- 


Beating and Lighting. 

GAS-CONBUMER.—T. V. Etasorr, Colum- 
bla, Pa. Mr. Elliott's invention is an improve 
ment in gasconsuming furnaces, and particu 
larly in steam boiler furnaces, and has for an 
object to provide a novel construction whereby 
the gases eacaping from the furnace may be re 
turned directly to the fire and be consumed, 
therehy avoiding the loss of the gas, and 
economizing the heat units secured in the op- 
eration of the furnace. 


GLOBE OR MANTLE PROTECTOR.—1. L. 
Cavayaven, Centon, Objo. Mr. Cavanaugh's 
invention relates to improvements in protectors 
for lamp giohes or chimneys and incandescent 
manties,. an ehject being to provide a device 
for this purpes® which will be aimple and in 
expensivé in construction and by meats of 
which @ ciitmney, globe. or mantle when the 
lamp is not in use will be fully protected from 
dust and dirt. 





Houschold Utilities. } 
CONVERTIRLE CHAIR AND COUCH. 
PF. & Bown, 220 Peart Street, New York, 
N. Y. Im this cave the invention has reference | 


te a chair and couch in which provision ts 
made for changing the positions of the several 
parts, so that the structure may be used as an 
easy or reclining chair or as a couch on which 
® person may recline, the several adjustments 
being secured without disconnecting either of 
the several components of the structure. 
GUIDE AND REGULATING DEVICE FOR 

» J, Hastam, Fremont, Neb 

The purpose of the inventor is to provide a de 
vice adapted to be placed by hand over an egg 
when im an egg-cup, the device being so con- 





| desirable features 
and simplicity. 


land other places without removing the work 


| same 
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structed that it defines the extent to which the 
end portions shall be severed from the body 
of the egg and provides a guard to receive the 


cutting implement after the cutting Is com 
pleted. The guard prevents the stroke acct- 
dentally injuring the operator, while the en-! 


tire body of the device serves as a guide for 
the cutting Implement during the operation. 
WAFFLE-IRON..--Q. CRANE, San Diego, | 
Cal. In carrying out the present invention one 
of Mr. Crane’s main objects is to provide al 
baking iron or utensil which will effect a great | 
saving of fuel and Jabor and one which will! 
occupy but comparatively little space, while at 
the same time it will embody the essential and | 
of cleanliness, convenience, 


Machines and Mechanical Devices. 

DRILLING - MACHINE.—W. A. KAGEL- 
machen, Jun., Johnstown, Pa. The invention 
consists of a peculiar machine of that charac- 
ter involving novel and improved details of 
construction for drilling holes in shafting-rods 





from its fixed position. More definitely stated, | 
the invention Involves peculiar and novel | 
means for securing the machine and driting | 
holes regardless of the angle of position thereof. 


GAGE-BOARD ATTACHMENT FOR SAW 


ING-MACHINES.—-J, T. Mansu, Farmer City, 
Ill. The present invention relates to an im 
proved attachment for the tables or tops of 


sawing machines for the purpose of supporting 
lumber at different angles to the saw. A por-| 
tion of this Invention Is shown and described 
in an application previously allowed Mr 
Marsh. The improvement is embodied in means 
whereby a gage-board is adapted to be adjusted 
and supported at the various angles required. 
BUCTION DEVICE FOR PULP-MACHINES 
J. L. Younes, Chateaugay, N. Y An in 
terlor suection-chamber is provided in this 
device, entering which from one end of the | 
device is a pipe, which may lead to a pump 
or the like. By mounting the suction device, 





| #0 that the upper surface of an apron will come | 


beneath the traveling felt, by which the wet 
pulp is carried, the superfluous wet may 
rapidly withdrawn from such pulp on producing 
a suction in the chamber through the pipe. 
Felt and pulp are not drawn Into the suction 
chamber, no matter how powerful the suction 

ROTARY CUTTER.—C. T. Heapiey, Bruns 
wick, Ga In this instance the invention is an 
improvement in wood-working machines 
of the class provided with rotary heads hav 
ing cutters adapted to form grooves or 
slots for various purposes. It is more particu 
larly an attachment for such rotary heads, the 
comprising a bracket and a series of 
grooving cutters, which are applied and secured 
to the bracket in an improved manner. 

FEED-FINGER FOR SAW-SHAKIENERS 

J. FE. MeCaviey and W. C. Rexre, Hoquiam, 
Wash The of the inventors In this 
case is to #0 arrange the tonth-engaging head 
of the finger that it will engage a tooth at its 
point or swaged portion and thus feed the saw 
the proper distance to cause the grinding-wheel 
to first strike a tooth at the point, and by its 
downward movement remove all projections and 
make an even surface. 


| 


be 


object 





Of Interest to Farmers. 





CORN HARVESTER AND HUSKER.—0O. 0. 
GILnerTson, Kasson, Minn. This apparatus 
is designed to cut the stalks of corn in the 
field, to pull the ears of corn from the stalka, 
and remove the husks from the ears by its! 
simple passage across the field. It conducts | 
these operations in a continuous way, and 


presses down and rolls the stub ends of the cul 
stalks to a level surface with the ground te) 
facilitate subsequent cultivation of the ground. 
The construction enables the machine turn 
n the amaliest possible space 

THRESHING-MACHINE FEEDER Ir: 8. 
Woop, Jn., Elberfeld, Ind. In this instance the 
invention has for an object the provision of a 
feeder so arranged as to feed evenly from the 
top of the bundles. With an automatic feed- 
ing mechanism émbodying this improvement the 
grain, as above mentioned, will be evenly fed | 
in layers to the threshing-cylinder, and there- | 
fore there will be but very little, if any, jar | 
to the machinery, ae is the case when whole 
bundles are fed to the cylinder. 

BINDER ATTACHMENT.—W. Umarck, Cape | 
iirardeav, Mo. It is commonly found in the) 
operation of self-binders for grain that the thin 
grain falls on the platform-canvas in a tangled 
condition and stops at the ¥levator. The in- 
vention seeks to overcome this objection: and 


to 





j it consists in means for permitting the move 
ment 


of the platform to be stopped at will, 
thus allowing the grain to pile up on the plat 
form-canvas sufficiently to force tt through the | 


binder 


COMBINED CORN AND POTATO PLANT 
ER.—D. J. Sterrinsw~. Isanti, Minn. The pur 
pose of the invention is to furnish an agri 


cultural Implement adapted for planting large 
and small seed, especially potatoes and corn, 
the dropping mechanism beine operated either 
through the medium of the check-row chain or 
wire or from the axle of the machine, accord 
ing to whether the seed is to be planted in hills 
or In drilla. 

INSECT-DESTROYING MACHINE.—M. C. 
KeLi®y and W. P. Teaneis., Conroe, Texas. The 





} possibility 


arrangement of machine for removing insects 
from plants and absolutely destroying them by 
fire without injury to the plants. It is appll- 
cable to and intended to be used for destroying 
insects on all sorts and sizes of plants, but is 
especially designed for the destruction of the 
boll-weevil of the cotton-plant. 

SHOCKER ATTACHMENT FOR GRAIN- 
BINDERS.—C. J. DowLine, Detroit, Kan. The 
structure and organization of the invention are 
such that the attachment may be readily ap 
plied to any ordinary binder. As the sheaves 
are discharged from the binder-deck they 
thrown into a shocking-basket arranged 
turn and swing and connected with suitable 
mechanism for manually or automatically oper 
ating it, so that when a proper number 
sheaves is accumulated the basket may 
thrown Into open position and the sheaves stood 
upright, closely nested together in the form of 
a shock. 


are 
to 


be 


Pertaining to Vehicles. 

BUGGY-TOP SUPPORT.—W. HUH. TuLty, 
Wilbur, Wash. In this patent the invention 
has reference to attachments for vehicle-top 
props which are provided with a spring-sup 
port for the bows of a vehick-top when the 
top is lowered and folded, whereby the top Is 
adapted to ride in safety on rough or uneven 


roads. 

ATTACHMENT FOR LOG-CARS OR ROAD 
WAGONS.--T. D. Toy, Cherryvale, Kan Mr 
Toy's invention is embodied in improved means 
or devices for holding logs or other timber on 
railway-care or road-wagons, which devices may 
be quickly released, leaving the logs free to be 
unloaded. When the load has been completed 
the means provided effectually prevent 
gagement while the load is in transit. 


disen 


Ballways and Their Accessories. 


RAILROAD-TIE AND ANTISPREADING 
DEVICE..-F. D. Buiine, Vanatta, Ohio. The 
tle Is composed of an inverted channel, the 


open bottom of which is closed by a base-plate 
The tle may be filled with concrete if desired 
The antispreading device of a plate 
bent over the tie and hooked under the edges 
of the base plate. Flanges on this plate are 
bent back over the flanges of the rail. Wedge 
plates are silpped in between the rail and the 
antispreading device 

NOISELESS CROSSING.—P. J 
New York, N. Y. The crossing invented by Mr. 
Lassen will allow cars to pass the same with- 
out noise or shock. The inventor claims in a 
rallway-crossing the combination of a plurality 
of rails intersecting each other, each rail being 
provided with a thread-surface and with a 
groove parallel with the thread-surface, the 
groove having a bottom integral with the rail 
and raised at points where the rails intersect. 

DEVICE FOR DELIVERING ARTICLES 
TO MOVING TRAINS.—-A. L. Iavin, Mead- 
ville, Pa. The device is designed to be employed 
for holding and delivering messages, 
documents, parcels, and packages, and any 
small articles in general to moving vehicles or 
trains. The inventor provides a holder which 
shall securely retain such parcels and which 
may be extended in a manner be 
or taken by the engineer, conductor, or 
official while the train is in motion 


consists 


LASSEN, 


articles, 


received 
other 





Miscellaneous, 

BAKE-OVEN.— Hi. J. Wap, Pocatello, Idaho. 
It is the object of this invention to improve 
the construction of bake-ovens whereby heat is 
applied more directly and effectively and fuel 
thereby economized, also whereby the cost of 
construction is materialiy reduced. The im- 
provement includes apparatus for the economi 
cal heating of water for the production of 
steam In the baking-chamber. 

ADJUSTABLE SOLDERING-BLOCK. 
WEsster, Milford, N. H. 
case Is to provide details of construction for 
a device which afford a soldering-block that 
embodies readily adjustable clamping means for 
the support of separated portions of «yeglass 
or spectacle frames to soldered for their 
connection, the improvement being also avail 
able for reliably supporting separated portions 


~A. R. 
The purpose in this 


be 


of articles of jewelry that are to be united 
with solder. 
COMBINED CALENDAR AND PEN-RACK. 


T. Von per LUue and W. Hl. BarTHoLomew, 
New York, N. Y. One of the principal objects 
of the Invention Is to provide a calendar-stand 
which may be folded or collapsed for distribut 
ing or malting the same: but when in its opera 
tive position the parts will be so correlated and 
combined that the stand will be provided with 
a relatively wide base portion, that the 
of the stand containing the pen 
rack being upset will be reduced to a minimum. 

COMBINATION MUFFLER AND CHEST 
PROTECTOR.—L. FE. Scnocn and FE. J. 
Scnuarer, Chicago, Ill In this instance the 
object ts provide a muffler and chest-pro 
tector which neat and attractive, 
applied or removed, and arranged to 
considerable warmth and special protection 
to the neck, throat, and chest of the wearer 
from the Inclemency of the weather. The gar 
ment being knitted it Is sufficiently elastic to 
readily conform to the body 


COMBINED REIN HOLDER AND GUIDE 
J. 1. Stampmr, Meade, Kan. The main feature 


80 


to 
Is easily 


afford 


| invention is in the nature of a construction and! of novelty residing in Mr. Stamper’s guide is' 


the two spaced rollers. They should be spaced 
apart, adapted to permit free play of a rein 
and at the same time support it in flat condi- 
tion with both removed from rubbing 
contact with the guide. The elongated eyes at 
the free ends of the frame members simply 
adapt the guide for use with spread straps. 
The free ends of the frame members may be 
bent perforated, adapting the guide for 
direct to the hames by a suitable 
securing-bolt. 

QUILL-TIP FINISH.—J. J. Rospinson, New 
York, N. ¥ In this patent the invention re- 
lates to improvements in finishing devices for 
the quills of feathers or plumes employed in 
and the 


sides 


and 
connection 


the trimming of women's headware, 
object being to provide a device for this pur- 
pose that will not only hide the quill from 
sight, but will have a neat, attractive appear- 
ance 

CURTAIN-EXHIBITOR.-D. J.) HAVILAND 
and ©. 8. SicKLesTeEL, Boulder, Col. One ob- 
ject of the invention the Inventors have lb 
view is the provision of a construction by 
which a series of two or more curtains may 
be suspended in a way to overcome strain 
thereon and tearing thereof and to allow the 


curtains to be adjusted individually, to the end 
that a portion of each of a series of curtains 
may displayed to view and comparison of 
different patterns of curtains may be made to 
good advantage by a customer. 

GARMENT-FASTENER.—M. F. EISNER, 
New York, N. Y. This invention has reference 
to improvements in garment-fasteners, particu- 
larly fasteners for the fronts of corsets, and the 
object to provide a fastener by means of 
which the fronts of a garment may be quickly 
drawn together and with very little 
exertion on the part of the wearer. 

SUSPENSORY BANDAGE.--E. R. Drake, 
le Land, Fla. The inventor's claim in this 
instance is: The combination, with the body- 
band and the scrotal bag- having a ring at- 
tached, of the leg-band composed of a central 
part formed of two elastic tapes sewed to- 
gether and sliding in the ring, and two inelas- 
tic end portions which are connected with the 
body-band 7 

SHOE-LACING ATTACHMENT.—& A, Dp 
Loacn, Atlanta, Ga. Mr. De Loach in this in 
vention makes an improvement in that class of 
shoe-lacings in which the buttons secured to 
the shoe along the edge of the slit therein are 
provided with rollers to relieve friction of the 


he 


is 


secured 


lacing-cord in drawing and tightening the 
string. The upper portions of the lacing are 
provided with an elastic core, to permit the 


top portions of the shoe to be widely distended 
for putting on the shoe with freedom. 
FISH-SPEAR,.—A. J. CAMPBELL, Luray, Va. 
The staff or pole has supporting means at one 
for two pivoted hooks, which are held 
closed under tension, and peculiar trigger 
means whereby the pivoted hooks are held open 
adapted for use and which operates to release 
them. ‘The invention relates to spears speciaily 
intended for catching fish, but equally adapted 
for catching animals by impaling them there- 


end 


with 

CORE FOR USE IN WALL-MOLDS.—A., T. 
Boiss, Boyne, Mich.—The Invention resides 
particularly in an improved collapsible core 


the plastic material is molded, 
cavities in the walls when the 
are removed. These cores comprise, 
stated, a relatively rigid frame and a 
formed of an integral sheet 
material curved around the frame 
and having its ends overlapped or otherwise 
engaged, the frame having means for holding 
it in proper connection with the frame. 
JEWEL-SETTER.--W. F. Boast, Colby, 
Kan. In this patent the invention refers to 
watchmakers’ and its object is to pre- 
vide a jewel-setter very effective in operation, 
and arranged to permit a jeweler to accurately 
and quickly set the roller-jewel in correct posi 
tion in the roller-table of the watch-balance. 
ISOCHROMATIC PHOTOGRAPHIC PLATY 
AND FILM.--L. Smirn, 14 West Hill, High- 
gate, London, England. The advantages 
tained by this invention as compared with the 
ordinary single layer of isochromatic emulsten 


eround which 
so as to form 
cores 
briefly 
contractible 
of flexible 


shell 


tools ; 


ob- 


is the absence of all halation and false tone- 
rendering due to imperfect interception of 
light rays and as compared with a double or 


triple layer of ordinary emulsion the wider and 
tone-rendering due to the color 
sensitiveness of each layer of emulsion of 
which the film of this invention is composed. 

WINDOW-FASTENER.—-F. A. Kvaces, Craf- 
ton, Pa One of the primary objects of this 
invention is the provision of a fastener which 
shall composed of two main members, a 
locking member and a keeper therefor, such 
members being adapted to be fastened on ad- 
jJacent meeting-rails and securely hold the two 
rails in alinement, so that one of the sashes 
can be moved relatively to the other only when 
the locking member is detached or released 
from its keeper. 


NECKTIE-FASTENER.—C. Woop, Victoria, 
Canada. The object In this improvement is to 
provide a device having details of construction 
that adapt it for a clasping attachment upon 
the center and rear side of a necktie, and also 
for a secure but reAdily detachable engagement 
with the front stud or button on the neckband 
of the shirt, so as to hold the tie in correct 


more perfect 


be 


| position thereon with regard to a permanent 


or attached shirt-collar. 
BREAST AND POLE STRAP FASTENER. 
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KE. Z Smiruperer, Bogard, Mo. The usual! 
means for connecting harness with the neck- | 
yoke of a heavy wagon is a breast-strap which 
passes through a ring on the yoke, its ends 
being attached to the collar hames, the strap 
being thus bent at an acute angle where it 
passes through the yoke ring, so that it is 
subject to great strain and rapid wear at that 


point. Advantages are obtained in respect to 
wear and ease and rapidity of hitching and 
unhitehing the team. 


POLISHING COMPOTND.—G. SuHameeck,! 
Salt Lake City, Utah. The object of this in- | 
vention is to provide a polish for use on any 


article of furniture, vehicles, and woodwork. 
in general, whether previously varnished or} 
not, the polish imparting a bright and fresh 





appearance, so that the article treated will 
look as though it had recently been renovated 
or was entirely a new article. The compound 
acts the same either on a wet or dry surface 

HOSE-COUPLING.—H. E. Smitrn, Roslyn, 
Wash. The purpose of this improvement is to 
provide details of construction for hose-coup- 
lings which are simple and practical, affording | 
means for connecting two sections of the hose- | 
coupling in a reliable manner and permitting 
the sections to be manually disconnected with 
ease, and which may be employed to couple 
onto a fire-hydrant as well as an ordinary hose. 

TRUSS-PAD.—I. B. Seecey, New York, | 
N. Y. In this case the invention refers to im- 
provements in support and retention hernial 
pads, the object being to provide a pad adapted 
to the various constructions of hernia-trusses 
for the requisite mechanical support, and de- 
signed more especially for use in the me- 
chanical treatment of inguinal hernia as lo- 
cated at the lowcr abdominal body-section. 

COMBINED ASH-RECEIVER AND PAPER- 
WEIGHT.—P. A. Rosson, Westminster, 8. W., 
London, England. This article serves both as 
an ash-receiver and as a paper-weight, and is 
so constructed that it may be used as a pipe- | 
cleaner. It has extending centrally upward 
from the ash-receiving well a tapered aoa 
which may be used as a means for clean- 
ing or removing burned particles of tobacco 
or ashes which cling to the interior wall of the 
bow! of the pipe. 

GAME-BOARD.—H. A. Roat, Jr, Harris 
burg, Pa. The principal object in this instance 
is to provide a board which may be readily 
manipulated by one person, acting as a scorer, 
to present certain apertures or orifices therein 
to one of the players, so that should such 
player shoot or send a marble through one of 
the apertures he will receive credit for a cer- 
tain number of points, indicated by numerals 
placed over or adjacent to the apertures, 











GARMENT-SU PPORTER.—Frances C. Me- 
DonaLp, P. 0. Box 899, Chicago, Ill. The 
present invention is in the nature of an im-} 
provement upon the device forming the sub- 


ject matter of a former patent granted to this} 
inventor. The purpose of the present improve- 
ment is to devise a supporter particularly de- 
signed for use in retaining and securing hosiery 
and the like, which will, embody the features} 
of durability, simplicity, and convenience. 
Means are so adjusted that a stud or similar 
article may be locked by the supporter, the 
button being adapted to engage with articles 
of clothing. 


HORSESHOEING-STOCK. M. M. May, 
Rulo, Neb. Among other things this Invention 
has for its object the of a stock 
which may be readily opened for the introduc- 
tion of the animal and easily and securely 
closed, to provide means for securing either 
foot in a raised position convenient for the 
operator, and to provide means for sustaining 
a part of the animal's weight when standing 
on three of its feet during the shoeing opera- 


provision 


tion. ff 

PBOTECTING HEADGEAR OR HAT.— 
Anf&a Mierostawsk1, New York, N. Y. The 
objéct of the invention is to provide a head-gear 
protettor, more especially designed for pro- 
tecting® ladies’ hats and other head-gear against 
rain, » wy and the like, to prevent the hat! 
from being injured, the protector being very | 
simple in construction, and easily applied to} 
properly fit the hat without danger of injuring 
the trimmings thereof. 





CARD GAME.—H. E. Gavirr, Topeka, Kan. | 
The cards used in this game bear indicia of 
different money values. The cards of a pack 
are divided into groups of eight, all of one 
group being alike in name of stock and its as- 
sumed money value per share, also in the 
amount of the capital stock. A telegram-card 
is used on occasions. Cards are dealt equally, 
and players attempt to fill their broken groups 
by trading with neighbors a number of cards 
exchanged for a like number. The cards and 
manner of playing illustrate the transactions 
of the world’s great stock-exchanges 


CESSPOOL.—H. PD. GaArpner, New York, 
N. ¥. This cesspool is constructed of cement, 
or the like, and is adapted for draining sur 
face water. Its shape is the frustum of a 
cone. The sides are provided with a series 
of slots wider at the outer than inner end por- 
tions, so that solid dirt packed against the 
cesspool’s exterior will enter the outer por- 
tions of the openings, so as to prevent mud 
being driven into openings from the interior, 
while means are provided to prevent the earth 
around the cesspool falling into it, yet per- 
mitting drainage of water from the earth into 
the cesspool’s interior. 


In 
‘ing 


Scientific 


CONDUIT FOR HOSE, CABLES, ELECTRIC |. 


WIRES, OR THE LIKE.—J. Burnsen, West 
Superior, Wis. The invention pertains to im- 
provements to be placed across a street below 
the surface, so that fire-hose may be passed 
through it and not interfere with traffic and 
not be damaged by vehicles. The conduit may 
also be placed on the bed of a body of water, 
through which electric wires or other devices 
may be carried across the water. 


FISH-HOOK.—W. E. Kocn, Whitehall, N. Y. 
In this patent the invention has reference to 
improvements in fish-hooks, an object being to 
provide a hook with a sliding weight whereby 
the weight will not only serve as a sinker, but 
will serve to ld live bait in natural position 

that is, with/back up. 

BOTTLE-CUDSURE.—J. F. Perry, Dee'd, 
Chicago, Il Nin this patent ‘the invention 
is an Hh in that class of bottle- 
closures in which a seal of some form en- 
gages a fillet or shoulder of a bottle-neck, so 
that its dislodgement is prevented, save by 
the use of a tool suitable for the purpose. 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Business and Personal Wants. 
THIS COLUMN CARRFULLY.—You 


certain classes of articles 


READ 
will find inquiries for 
i If you manu- 


numbered in consecutive order. 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. Iu every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO, 





Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 4925.—For parties to manufacture, 
in quantities. a flat. indelible pencil about 844 inches 
long when inclosed ina nickel-plated metal case, and 
having an imprint stamped on this case. 

“U. 8." Metal Polish Samples free. 


Snquiry No. 4926.—For parties engaged in raising 
skunks. 


Indianapolis. 


AvTos.—Duryea Power Co., Reading, Pa. 


Inquiry No. 4927.—For manufacturers of smal! 
leather washers % inch inside and 9-16 outside. 

Handle & Spoke Mchy. Ober Mfg. Co., 19 Bell 8&t., 
Chagrin Falls, O. 

Inquiry No. 49:28.—For manufacturers of chain 
adders. 
Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No, 4929.—Wanted. oboe and bassoon 


gouging machines and tools for making the reeds for 
same. Also for makers of brass stuples for the oboe. 


American inventions negotiated in Europe, Felix 


Hamburger, Equitable Building, Berlin, Germany. 

Jaqairy Ne. 4930.—For manufacturers of a mov- 
able drag saw operated by horse power. with hollow 
shaft, made in several sections and telescopes. so that 
the saw can make several cuts from a tree or log at one 
setting. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts., N.Y. 

Inquiry Ne. 4931.—For makers of gage wire 
stitching Or stapling machines. 

I would like to furnish new and interesting games to 
some company to make a place on the market. Wm 
Eick, Franklin, Neb. 

Inquiry Ne. 4932.—For makers of machines for 
making shot. 

Edmonds-Metzel Mfg. Co., Chicago. Contract manu- 
facturers of hardware specialties, dies, stampings, 
patented devices, etc. 

Inquiry Ne. 4933.—For a machine for making 
cement bricks, of capacity of 5,000 bricks daily. 

2 Send for new and complete catalogue of Scientific 
and other Books for sale by Mann & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 4934.—For makers of drop. forgings 
for dental furceps. 

The largest manu‘acturer in the world of merry-go- 
rounds, shooting gaileries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4935.—¥or dealers in Indian seed 


beads. and all classes of fancy olive, spar, jet, pearl and 
Venetian beads, ut wholesale. 


We manufacture afything etal. Patented arti- 
cles, metal stamping, dies, scre work, etc., 
Metal Novelty Works, 43 Canali Street, Chicago. 


Inquiry Ne. 4936.—For makers of 2, 3 and 4 inch 
terra cotta drain and water pipe and fittings for same, 
also piunmibers’ tools, books and material. 

Empire Brass Works, 106 E. 120th Street, New York. 
N. Y., have exceptionai facilities for manufacuring any 
article requiring machine shop and plating room. 


lequiry No. 4937.—For manufacturers of iaundry 
y. 


machiner: 


The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma. 
chine Company. Foot of Kast 148th Street, New York. 

Inquiry No. 4938.—For manufacturers of watch- 
man clocks. 

Manufacturers of patent articles, dies. metal stamp- 
ing, screw machine work, hardware speciaities, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No, 4939. 
skidders. 

$12.000 will buy controlling interest in foundry and 
machine business in Los Angeles, Cal. Paying, and can 
be worked up without limit. About $35,000 per year 
business. Foundry, Box 773, New York. 

Ivquiry No. 4940,—For machinery for stamping 
meta] souvenirs of soft metal. 

Inquiry Ne, 4941.-For manufacturers of farm 
and dairy machinery. 

tnauire Ne. 4942.—For machines for threading 
cast fron pipe fittings. 

Inquiry Ne. 4943.—For machines for cutting 


shee: tron washers of special dimensions of No. 12 gage 
iron and lighter. 

Inauiry No, 4944,—For makers of novelties suit- 
able for the mail order business. 


Inaniry Ne. 4945,—For beg wy my ed making 
lend pipe for plumbers’ use, from 3 in upward. 
wiry No. 4946.—For manufacturers of paint- 
d whitewashing machinery. 


Yor makers of steam log 
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no attention will be paid thereto. 
our information and not for publica’ 
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his turn. 

wiab: to purchase any article not adver- 
tised ag & columns will be furnished with 
addresses 0! manufacturing or carrying 
the same. 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 


tifle American its referred to may be 
had at the office. ice 10 cents each. 

ae pcs to promptly supplied on receipt of 
price. 


sent for examination should be distinctly 
marked or labeled. 





(9259) A. 8. says: Kindly inform me 
of the best place to take a mechanica! engineer- 
ing course in the city of New York; and also 
where the State University is situated, and 
whether they have a course like the above. A. 
The course in mechanical engineering at 








Columbia University, New York city, Is one of | 


admission to this course are high. The Pratt 
Institute, of Brookiyn, N. Y., has a two years’ 
course In steam and machine design, which Is 
an excellent mechanical course, with lower re- 
quirements for admission than the one referred 
to above. The State University of New York 
is Cornell University, situated at Ithaca, N. Y., 
in the central part of the State. This is one 
of the best engineering schools in the country. 

(9260) G. E. P. says: Is Manhattan 
Island sinking? A and B both claim that it 
is. I claim that it is not. A says it is sink- 
ing from the great weight of buildings, etc. B 
says it is because it is being undermined by the 
sea, East River and North River. A. Geologists 
think the seashore in the vicinity of New York 
city and along the New Jersey coast is sinking 
slowly. The rate is believed to be a few feet 
in a century. The weight of buildings in the 
city has no influence in the matter, as that is 
as nothing in comparison with the weight of 
the earth on which the buildings stand. These 
buildings have their foundations upon the solid 
rock below, and are as firm as the earth itself. 
The sinking is due to motions in the crust of 
the earth itself. Such motions are known to 
exist in many parts of the earth. 2. 


In some parts at 20 to 30 feet, which will 
furnish large enough supply for any but 
ited domestic use. The deep wells are 
cally useless, because of 
of salt and other 


las 


the subject, and least 
men who make cisterns, Are 
numbers of the ic Ammar 
YLEMENT on aunt tees you give 
tions that would be useful in 
lic municipal water supply for 
literature to help, or any makers 
who would make vseful 
engineers who can be appealed to 
nary ideas. Can you make 
tions along the lines first 
Some persons have made guesses 
to $50,000 would be necessary 
plant with sufficient capacity for 
A. In reply to your recent 
the water supply of the town 
we would say that good quality sand, of 
ficient depth, makes a most sa 

We cannot recommend any literature 
would be useful in this matter to one not 
nically versed in the subject. The 
water supply is a most vital and important 
one, At the same time, it is an extremely dif- 
ficult one, and without having thorough in: 
vestigations made by a competent 
ply engineer, we are unwilling to make 
suggestions. If your town has not a 
tory supply, it would probably be 
vestment it could make to get 


i ahah E 
Hin 


rita 


‘as to the best method of improving ite supply 


the best in the country. The requirements for. 


and then to follow this advice. If you 
to recommend an expert for this purpose, we 


| should be glad to do so, 


I have— 
a sal-ammoniac battery, the carbon of which | 


became covered with crystals of sal-ammoniac. | 


J burnt the carbon, and then paraffined the top 
and put it back. In a little while the crystals 
came on top, but did not collect on the carbon 
below the paraffine. How can I fix it? 
noticed a thick layer of carbon in the bottom 
of the jar. A. When the liquid in a sal-am- 


(9263) W. H. says: I want to make 
a square glass fish aquarium. 


tight and stick to the glass? 
1 part finely shredded India rubber in G4 
parts of chloroform; then add 14 to 24 parts 
of powdered mastic and digest with frequent 
shaking unti! dissolved. 2. Melt together 2 
parts of shellac and 1 part of Venice turpen- 
tine. Use warm. ; 

(9264) J. E. D. says: To what height 
will a siphon pull water? Please answer this 
and put several hundred people at ease in our 
town. A. A siphon would lift water to a 


height equal to the height of a water column - 


exerting the same pressure as the atmospheric 
pressure (which would be for the standard 
pressure of the atmosphere 33.0 feet), if it 
were not for the fact that water contains 
some air in solution, and at ordinary tempern- 
tures gives off enough vapor to make a perfect 
vacuum above a water column impossible, The 
amount that this action will decrease the height 
to which a siphon can lift water will depend 
upon the temperature of the water. If the 
water is at 212 deg. F., the siphon will not 


| lift it at all; if it is at 700 deg. F., it will lift 


I also| 


moniac cell becomes too strong, a crystal forms. | 
It is not sal-ammoniac, but a more complicated | 


substance, which can be dissolved with dif- 
ficulty in water, and this has made the trouble 
for you. The burning which you gave the car- 
bon caused some of the carbon to become pow- 
dery and fall off in the water. It should not 
have been done. The carbons are not as good 
for it. 3. Please send directions for making 
blue vitriol battery. A. You require for a 
gravity battery a star-shaped arr t of 
thin sheet copper to be placed in the bottom 
of the glass jar. In the top of the jar is hung 
a star, or crowfoot-shaped piece of zinc, weigh- 
ing 3 to 4 pounds. These you should buy 
from some dealer. Put in copper sulphate 
enough nearly to cover the copper. Then fill 
the jar with water to cover the zinc. Connect 
the wire from the copper to the zinc, and let 
the cell stand for several hours till the Hquid 
at the top becomes clear like water. 
ia then ready for use. 

(9261) M. & M. say: We are in need 
of a paper, white preferably, which will after 
being dampened with water or some other 
fluid, turn color when an electric current is 
passed through It. 





The cell 
| water, 15 gallons, for 2 hours, when refined 


it 33 feet. 

(9265) W.G. asks: Would you kind- 
ly inform me how many cubic feet of alr one 
cubie foot of kerosene ol] requires for com- 
plete combustion? A. One pound of kerosene 
oll requires for its combustion about 17 pounds 
of air, or approximately 225 cuble feet of alr, 
The specific gravity of kerosene is about 0.75; 
therefore one cuble foot of kerosene would re- 
quire approximately 10,500 cuble feet for ite 
perfect combustion, From 80 per cent to 60 
per cent excess air is usually allowed, however. 

(9266) C. K. T. says: I desire to 
learn how earmine is manufactured, A. The 
preparation of carmine is little understood, 
but success in its manufacture depends less 
on any mystery connected with the process 
than on the employment of the purest water 
and the best materials, and the exercise of 


moderate care, dexterity, and patience. The - 


following formula will produce carmine of the 
richest hues down to ordinary and common, 
according to the skill possessed by the manipu- 
lator: Madame Cenette’s process. Cochineab 
(in powder), 2 pounds, Is boiled in pure river 


saltpeter (bruised), 8 ounces, is added to the 
decoction, and the whole bolled for 8 or 4 
minutes longer: oxalic acid, 4 ounces, Is 
next added, and the boiling again renewed for 


Any information that you! 10 or 12 minutes; the heat is now removed, 


can give us on this subject will be gladly pald| and the liquid allowed to settle for about 4 


for and appreciated, 


A. There are several | hours, after which time it is decanted with 


ways to prepare a paper which changes color! a siphon into shallow plate-like vessels, and 


when an electric current is passed through It. 
The simplest is to make a solution of potas- 
sium jodide in water and boil some etarch in 
this solution. With the liquid wet some paper. 


| 


| 


set aside for three weeks. At the end of this 
time the film of mold which has formed on 
the surface is dexterously and carefully re 


| moved, without breaking it or disturbing the 


When the wet paper comes into an electric cir- | 


cult the paper turns dark blue around the post- 
tive pole. Another mode of preparing paper 
is to nmrake two solutions, one of sodium su!- 
ohate in water and of phenolphthalein in 
alcohol. The latter solution may be very weak. 
Mix them together and wet paper with the 
liquid. In this case the negative pole turns 
the paper pink. 

(9262) T. C. R. says: This town 
(Russell) of 1.200 inhabitants is situated high 
and dry on the watershed between two rivers 
(Smoky Hill and Saline), each of which is 
about 200 to 250 feet lower than the town. 
The Smoky is 7 miles distant, and the Saline 
4 miles, at nearest point. Water is not ac 
ceasible in wells In towns nearer than about 
250 to 400 feet in depth, except surface wells 





liquid beneath it. The remaining fluié is next 
very carefully removed with a siphon, and the 
adhering moisture, as far as possible, drained 
off, or sucked up with a pipette. The resi- 
duum, which ts the carmine, ts dried in the 
shade, and possesses extraordinary luster and 
beauty. 

(9267) A. H. F. says: 1. I would like 
to know the height of a locomotive from rails 
to top of cab roof. 
there is a great deal of difference in the dif- 
ferent locomotives, but what I wonld ike to 
know is of the average locomotive built at 
present. A. The height of locomotive cab 
roofs varies with the «ize of wheels, between 
10 and 12 feet. 2. I would also like to know 
the side motion of the cab top from one side 
to the other while at its full working capacity 


Of course 1 know that. 
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Se eee em 
at about 40 to 50 mile rate over an average 
good track, and up-and-down motion if there ts 
any. A. We have no data in regard the 
amount of rocking of the cab top. 3. What Is 
the specified side clearance of tracks of 
present steam railroads, and also top clearance ? 


to 


our 


A. The clearance between rail and wheel 
flange la from \% to % of an inch, increased 
by wear to a % iach or more. 4. | would 
iike to knew the name of the best railroad 
block signal syeiem in existence in the United 
States at present, and about the cost of con 
struction per mile and maintenance. A. We 
cannot designate the best bieck signal system 
in use, Both pneumatic and electric systems 
are in use by different railroads 

(9268) E. F. S. asks Kindly inform 
me how to figure wave lengths of different 


tones, and where | can find a list of lengths of 


sound waves, and number of vibrators neces 
sary to produce different tones. A. The wave 
length of a tone is found by dividing the 
velocity of sound by the number of vibrations 
required to procure that tone. The number 
of vibrations for an octave is usually given to 
any texthook of physics. They are relatively, 
taking the fundamental as 1, or unity, 1, 9-8, 
5-4, 43, 2-2, 5-8, 15-8, 2 Fach octave re 


quires double the aumber of vibrations of the 
next above it. The standard for “interna 
tional pitch” has 435 vibrations for A, the 
sixth of the middle octave of the piano. Tak 
ing 3-5 of this nomber of vibrations, we have 
for C, as fundamental, 258.6 vibrations. From 
thia the series of tones In the untempered scale 
ean be calculated by the ratios given above. 
For the scale of equal temperament, which 
is used in planes, organa, etc.. use 258.6 for 


© as fundamental, and use as a multipiier 
1.05046, to ottain the number of vibrations 
In the tenes of the chromatic scale, with 
sharps and flats. The results are for the 
middie octave with A in second space treble 
clef; 

Cc 26 G 887.5 

ce mo Ge sus 

D mos A +H. Standard 

Dg m5 Ag 0.9 

KB ms it) $n 3 

F "2 Cc 87s 

PE 3.8 


If now 1120 be taken as the velocity ot sound 
i= & warm room, you can by dividing find the 
were. wagth for all tomes. These are not of 

nee, since we tune pipes 
and vo to tones, and not to wave lengths 
The diameter of a pipe affects the length re 








“Giired to produce a tone, and wave lengto 
alone is not enough for tuning a pipe. The 
whole matter is exhaustively treated in Helm 
holts’s “Sensations of Tone.” which we can 
supply for $09.50 
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Inovueraiat Uses ov Warten. By H. De la 
Coux. Translated from the French 
and revised by Arthur Morris. Lon 
don: Scott, Greenwood & Co. New 
York: D. Van Nostrand Company 
1903. 8vo. Pp. 354. Price $4.50 net. 

The chemical action of water in nature and 
the phenomena of hydrochemical activity 
served in a large number of industrial opera 


ob 


tions are #0 closely related that their study 
will help to determine the cause of difficul 
thes’ with water, and assist at the same time 
fm discoverink the necessary ‘remedies if 
water were actually what its chemical form 
Wla represents it to be, simply a compound of 
hydrogen and oxygen, the difficulties and 
troubles which arise when it is put to indus 
trial uses would not be possible. The present 
volume is an exhaustive treatise on water abd 
ite uses in the arts. The question of the 
solubility of salts, feed water for boilers, water 
in dye works, print works, and bleach works, 
water In soap works, laundries, canning. paper 
making, photography, artificial ice, beverages, 
distilling, are ali adequately considered. Spe 


eial attention is also given to the filtration, 
distillation, and aterijization of water It ts 
an admirable treatise, which will be warmly 
welcomed by the chemist and technologist 
Tune, Tratme, Tram anv Car; on, Ur-ro- 
Dare Locomorton. By Arthur H 
Beavens. With an Introduction by 
Liewellyn Preece, M.!I.E.E. . London: 
George Routledge & Sons, Lid. 1903. 


12m%0. Pp. 291. Price $2.50 


Mr. Reavens has presented a popular account 


of eleciric locomotion, in which he has dis 
cussed not only subways and tunnels, and 
their relation to urban transportation, but also 
the tram car and the motor car. This is not 


a hook which the mechanica! engineer is likely 


to read with any profit; but which the man 
im the street. who wishes to know something 
of the great civil engineering feats by which 


of 
read with 
to. those 


it in possible to transport 
safely. from place to place, 
»profit. The work commends 
who want an untechnical book 


Tne Morn Boox. A Popular Guide to a 
Knowledge of the Moth of North Am- 


MA Bae S people 
will 


itself 


erica. By W. J. Holland, D.D., Ph.D., 
8¢.D., LL.D, New York: Doubleday 
Page & Co. 1903. 8vo. Pp. 479 


Price $4. 
There are 48 plates in 
containing 1,500 figures, and there are 


color photography 
300 





of North America 
remembered when 
butterfly book elted. This work practi 
cally revolutionized the study of 
added greatly to the popularity of the science 
The of North remarkably 
beautiful, exceed in inter- 
and color. 
of collecting 
culture, the 
life, are fully 


species of the moths 


The author will be best 


bis in 


insects, 


America are 
butterflies 
of form 


moths 
and far 
the 


subjects 


standpoint 
as the 
history 

of 


est, from 


Such 
apecimens, 


method 
of silk 
insect 


the 
economic importance 
treated 
By 
E. P. 
Pp 


Its COMBUSTION. 
William H. Booth. New York: 

Dutton & Co. 1903. Quarto. 
411. Price $8 net. 


Liqui FUEL AND 


and | 


The subject of liquid fuel has been agitated) 


twenty-five years 

to put together 
what been done in the burning of liquid 
fuel since its first introduction. The discov 
ery of Texas oll has put an entirely new aspect 
upon the whole question of liquid fuel. The 
work is one which will greatly Interest all me 
chanical engineers and those who are concern 
ed with steam raising 


the laat 
endeavored 


engineers for 
author has 


by 
The 


has 


HAND 
Know!l- 
1903. 


KNow.epor Diary AND SCIENTIFIC 
Book vor 1904. London 
edge Office, 326 High Holborn 
8vo. Price $1. 

The Diary 
usual number 
Among 
“(Camera 
tory.” 
“Practical 
“Full and Complete 
and Account of Terrestrial Phenomena 
Year,” ‘Some of the 
Variable Stars.” 


the 
articles. 


this with 


descriptive 


to 
good 


copes us 
of 
these may 
Applied 
‘Practical 
Work 


year 


those on the 
Natural His 
‘Physics, 


mentioned 
Sclence in 
Meteorology.” 
with Small 
Astronomical 


Tne 
to 
a“ Telescope,” 

Summary 
the 
and 


ior 


Uses Microscope 


Harrer’s Cooxksnook EnNcyciorepia. Ar- 
ranged like a dictionary and com- 
piled under the direction of the Edi- 
tor of Harper's Bazar. With Contri- 
butions by Famous Authorities on 
Cooking. New York Harper & 
Bros. 1903. 12mo. Pp. 443. Price 
$1.50 

For the purpose 
to find 
recipes 


the housekeeper 
she wants, the 
book alphabetically 
elaborate of ref 
looking up of any recipe. 
gives direct refer- 
but by grouping 
subject, suggests 
hints re- 


of enabling 
at once what 
of this 
arranged An 
erences facilitates the 
The not 
ence subjects, 
the same 
A few practical 
the simple principles of cook- 
the chafing dish, cooking for 
tables, tables of weights 
utensils, 


exa( 
have been 
system cross 
arrangement only 
to 
together 
possibilities 
of 
for 
kitchen 
measures, 
ete,, will found of help. 
Tue Engineer in Soutu Arrica. By Staf- 
ford Ransome, M.I.C.E. New York: 
E. P. Dutton & Co. 1903. 12mo. Pp. 
319. Price $2.50 
Mr. Ransome has written a 
industry of South Africa, and has given 
idea of the present 
tien, and 
conception 


particular 
recipes on 
hew 
garding 
ing, 
invalids, 
and 


some 
recipes 
time 
proportions, cooking 


of the 


some 


review 
engineering post 
to present a proper 
of its future possibilities The 
here presented is the of a ten 
visit to the British possessions south 
Zambesi River, a visit made at the 
request of the London Engineer for the purpose 
of giving British frank and full 
account of the various problems that have been 
In Mr. Ransome's 
the effect of clearing 
of South Africa, ex 
Colony But the growing 
of the todustrial centers is slowly 
surely effecting a change for the better. 
industrial prospects of South Africa, he 
brilliant, but they must de 
because the country must have 
from the effects of a long ana 
On the whole, it must be 
Ransome has done his work 
impartiality. 


region's 
has endeavored 
study result 
months’ 
of the 
readers 


to a 


recent events 


has had 


evolved by 

opinion the 
the political 
cept in 
strength 
but 
The 


belleves, 


war 
atmosphere 


Cape here 


are be 
veloped slowly, 
time to recover 
devastating war 
confessed that Mr 


with thoroughness and 
Princip.es AND Pros_ems oF IMperiaL De- 
rence. By Lieut.-Col. Edward 8S. May, 
C.M.G., R.A. London: Swan Son- 
nenschein & Co., Ltd. New York: 
P. Dutton & Co. 1903. 12mo. Pp 

332. Price $3 
This book 
point that 
standpoint 
wenerals, 


been written from a 


too often 


has 
of, 


Poets 


is only lost sight 

of the business man and 
artists and admirals, pretty 
in clverting the popular atten 
from the prosaic side of war, and have 
all they conld to heighten what may 
termed the chivalrous side Lieut.-Col. May 
that the conduct of a war is essen 
transaction. The health and 
his men represent the capital of the 
Apathy in and panic in war 
are dangers that have to be avoided To legis 
in order to make the of what 
to employ It so that it may be productive 
and remunerative in the future, should be our 
aim, that war can conducted without a 
panic Politics and strategy should go hand 
in hand. Co-operation of the services, too, 
is a most important feature in imperial de 
fense—co-operation above all im the council 
chamber. For the earnestness of Ite tone and 
the fairness with which its information is pre 
sented, Lieut.Col, May's book deserves to be 
commended. . 


have 
well succeeded 
tlon 
done 
toe 
points out 
tially a 
lives of 
general 


business 


peace 


late most we 


have, 


80 he 


stand. | 
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INVENTIONS 


For which Letters Patent of the 


United States were issued 


for the Week Ending 
December 22, 1903. 


AND EACH BEARING THAT DATE 








Agricultural implement wheel scraper, A. E 
npling, Wilke & ‘Bauer 
5 ection for uniting objects of 

every description, automatically acting, 
W. Requard ° ‘ 

Anesthetics vaporizer, G. L. Bennett... 

Annunclator, express or other, J. H. Rusby. 

Antifriction device, G Toms 

Antivibrating | ©. Marshall 

Asphalt, « and mastic mixer, in 
terchangeable, G \ Sebillinger 

Automatic switch, ©. Jordan 

Axle gage, W wilt . 

Axle track wheel, Foster & Cook........ 

Baggage handler, G. H. Wall 

Band. cutter and feeder, Main & Wiidhagen 

Eerrela to receive spirituous liquors, pre 
paring wooden, D. Malom 

Basins, baths, washtrays, «tc., overflow tush 
for, J. Totham 

Bath er: transporting and emptying device, 

K areh 

Bath natin mechanism, shower, H. Rol 
ine 

Battery separator secondary, Ht. Rodman 

Battery tranamitter, J Goldberg 

Bearing, ball, A. Johnaton 

Bearing, roller, F. Schumacher 

teal lotnge Kk. Finger 

Bed pan, Waltz & Datley 

Beer cooler, GU Tr. J. Mamerow 

Belt tighteners, automatic lock for, W. B 
Martin F 

Beverage dispensing apparatus, bot, H. A. 
Hopkins ° ° 

Bieyele or like vehicle, L. B. Somerby 

Bicycle support, J. Longbottom 

Billiard and pool table, combination, A 
Karhan 

Binder, temporary, W. Strubing 

Kinder tongue attachment, J. EK. Wallace 

Bit See Drilling bit 


Blacking and polishing machine, shoe, C 
V. Mannooch 
Blacking and polishing appliance, beot, H 
L. Reinhold, Jr 

Blind adjuster, He. J Valentine 

Koller alarm, W. 8. G. Harris 

Boiler furnace, steam, J. W. Stillwell 

Kook support and container, J. J. Eugster.. 

Boot or shoe welting, welt, G. E. Rollins 

Bottle, non-refillable, Z. Wiseman ‘ 

Bottle, self-sealing, W BE. Forster 

Bottle stopper, T. BR. Stetson 

Brace, A. 38. E. Metcalf 

Brake, J. B. Gaston 

Brake, G. E. Babeock 

Brake apparatus, LV’. J. Conboy 

Brake cylinder, compound, R. L. Rickman 

Brake shoe, J. D. Gallagher 

Brick making plant, R. Laughray 

Brick or tile, building, J. Soss - 

Bridge construction, J. Tomlinson 

Bridge, ferry, J. Anderson 

Bristle combing machine, B. M. Schauman 

Brush, W. I Bennett 747m, 

Brush holder, H. Geisenhoner 

Brush making, machine for preparing bris- 
thes for, B. M. Schauman 

Bucket, G. H. Williams . 

Bucket, clam shell, —" a WGtiome 

Bucket, grab, Seave 

Buckle, J. A. Gavitt. 

Buffer, W. M. Fulton 

Buffer wheel, J. Hormpy ° 

Building block mold, Dietz & Spalding 


Bullding construction, L 


Cabinet, kitchen, ©. F. Boule.............. 
Cabinet, toilet, M. Wohl ° 
Can bedy forming and seaming machi 
H. ¢. Black 
Can opening or closing implement, J. B 
Aikin Ce eervesererceescese 
Ce ae a es en oo cicctiuvocotdds 
Can or jar, ¢ W. Millett wcee 
Candelabrum, W. Schimpf o« nape 
Cane stripper and header, H. H. Mohler.... 
Cane, treating sugar, M. Weilnrich.... 
Car appliance, railway, A. J. Brislin. 
Car door reinforcing and Peres means, 
. W. Tobey - 
Car, dump, R. 8S. Cox 
Car, dump, Ingoldaby & niin 
Car, dump, G Pratt 
Car, elec M. Rounds 
Car repl EK. Showalter 
Card stamping machine, Jacquard, W. W 
Hodgson 
Cargoes, means for discharging, i A 
Middaugh 
Carriage body corner, J. Abr...........+-- 
Carrier See Fruit carrier 
Cartridge loading device, ¢ B. Helm 
Cash register and indicator, De Vilbiss & 
Hansen 
Cash register and indicator, J. BE. Kelly.. 
Cement and making same, H. Passow. 
Cement and producing same, H. Passow, 
747,020, 
Cement, manufacture of, C. von Fore . 
Centrifugal machine, Guttoer & Baeger 
Chain guard, P Mullen 
Chalking line, self, Stanley 
Chuck, rock drilling machine, F *"Hender- 
BOR cc ccces PeCTeaechemens 
(tgar band, T Engle ‘hardt . 
Cigar bunching and weageing machine, J. 
A. Bach . ° ; 
Cleck chimes, A * Fubrer a F 
Clock and striking mechanism, F. G. Ber 
ling e 
Clock, watehman’s, A. Huberty 
Clod crusher, F Caton 
Closure, BE. E. Chapman 
Clothesline, traveling, 8S. A Brown 
Clover buncher, A. R. Nicholas 
Clutch, magnetic, BE. M. Hewlett 
Coaster brake, G. F. Barton 
Coffee pot, J. Heinrichs 
Coll, spark, C. P. L. Noxon 
Colla, forming, L. PF. Fales . 
Collar or the like, horse, J. BE. Chiloteguy.. 
Column, metal, J. Lanz ‘ 
Combustion regulating attachment, J M. 
y. Kitehen sie 
Commutator, H. F T. Erben ee 
Conerete block mold, H. H Spears. eseeee . 
Cone arbor, G , ‘oster oes 
Connection terminal and plug, W. W. Dean.. 
Conveyer, W. H. Garrett . eees 
Cooker, M. M. Archerd ‘ 
Cooker id, steam, C. F. Kaul wae 
Copying ribbon, J. O. Deckert . . 
Cord holding and serving device, A. A 
Low eves 
Corckscrew, H. D. Armatrong ............ 
Corn shock binding device, W. Battice.... 
Cornet mouthpiece, C }. Conn de 
Coupling device Pellington Py 
Coupling for textile roller sections, G. H 
Milward eeeeeeees ee 
Cradle, L. Mooly 
Cruller frying frame, H. Grimm 
Cultivator, F. Bateman : ai 
Cultivator, 0. R. Baldwin, reissue even bee 
Cultivator harrow attachment, W. E. Maul- 
din . 
Current and propulaton wheel, aX . Roberts 
Curtain, adjustable window, F. A “Vrensel. 
Curtain protector, C. Hoffmann. ees 
Cuspider, 8S. Fisher * ees 
Cylinder perforating machine, Basle & 
Brett wcccccccccvccescvece seen ° 
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Cylindrical bodies, producing, Boyle & 
Brett e++ 747,583 
Decoy duck, A. Kremer TAT, 752 
Dental dam-holder, KE. 8. Rinehart......... 747,484 
Digging machine, S. B. Fieming 747,400 
Display bracket for show cases, windows, 
ete., Interchangeable and adjustable, ¢ 
KE. Latshaw 
Display stand, rtable, J. A. Marsh... 
Door check and closer, Fo H. Ogden 
Dough to the form required for loaves, ma 
chine for autometically shaping, F 
Ihe Witt 
Draft rigging, H. ©. Priebe 
Drawer, W. H. Coye 
Dredge bucket, Hunt & laa 
Drilling bit, R. C. Bake 6 os 
—__ | Drowning, prevention ‘aon. Steenken & 
Schulz 6a seer 
aan Drying apparatus, J. J “Smith 
147,513) Drying machine, E. G. Smith........-.... 
TAT, S17 Dyestaf and making same, blue sulfur, 
Rougger 6 Ghee tea ‘ 
Educational appliane . L M Hollings 
worth . 
ee Gay TE. TORE sh ccectc cocene 
Egg opener, W. R Hartigan 
Egg preserving compound, W. F. Brown 
Elastic wheel, K. O. Ablquist 
Electric apparatus is attached, winding de 


vice for cables to which movable, Ack- 
ermann & Engisch esses 447,871 
Electric circuit: breakers, retarding device 
for, A. R. Cheyney . M 
Electric circuit connector, W. H. Kelsey 
Electric conductor, V. Lowendahl. . . 
EFleectric lighting system, J. F. Meck lroy 
Electric machine, dynamo, H. Geisenhoner 
Electric switeh, C Badeau.... . 
Electrical conductor suppert, Orr & Mor- 
cison . 
Bnesoea) machine brush holder, J. F. Me- 
MN sd earbvteises thchshasrestetwns ‘ 
Electric ‘at machine coil, I. De Kaiser 
‘trical regulation system, J. L. Cre veling 


‘trieal switeh, G. J. Crossland 































Iliss & MacKaye 
tor safety cushion, W. D. Baker 
fators, rotatable grain distributer for, 
C. Spangler .. TAT SOT 
lmery wheels, disintegrating. J. Rice 747,483 
Engine See Explosive engine 
Engine tender, traction, T. H. Pitzer 
Evaporating apparatus, brine, O. Sachse 
Excavating apparatus, rock, C. T. Drake 
¥) Excavating bucket, 1 L. Reynolds, 
747,474 
Excavating machine, C. T. Drake...7 
TA Plomi ve engine, Dh WEEE cccceves 
Farm gate, (. Wilson .. 
Feed trough, animal, E. B. French. 
Feeding trough, F. Butz... 
Feed water heater, W Thurmond. 
Feed water regulator, C. C. Tozier....... 
Feed water for steam boilers, apparatus for 
controlling the supply of, H. A. Fleuss. 
eee Te We. FOS cesisvcccioveccecs ‘ 
Fence, W. Jenkine ....... 
Fence’ post, D. Bice 
Fences, device for pre venting animals ‘from 
bieaching wire, D. C. Be Ree. 
Fifth wheel, W. B. Fletcher.. 
File, letter or till, W. O. Gottwals 
Filling machine, automatic, W Kowdding. 
‘ire escape, unt 
Fire kindler, G. H Lotspike a ° 
Firearm, automatic, J. M. Brow ning. ‘ 
Firearm extractor, T. G. Bennett err 
Firearm magazine, C. Hl. A. F. L. Ross.. 
Fireproof stairway, F. A. Winslow . 
Flash light apparatus, C. Dodge 
Flat iron, B. Atkins 2s 
Flue cutter, pneumatic, T. Metirath 
Fluid compressor, F Rites 
Flushing apparatus, closet, P. F. King 


H. Lindenberg 
Taylor & Shiley 


Flushing tank, F 


Folding machine, 





Forging apparatus, D. J. Morgan 
Foundation, E. C. Hodges ........ 
Fruit carrier S. H. Wilson ..... 
F. Alsip ° 
mB. . we. Hut BOT OFT TT TTT ee 
construction, J. M. Scanlan. 
Furnace fronts, protective apereres 
Date, Ge. Tes. TROT cn cc cicncoscdsccnsce 747,404 
Furniture fastening, V. E. ¢ ‘lark. TATA 
Furniture faste ning, knockdown, V. E. 747,683 





Furrow opener, disk, R. Packham 747,759 
Fuse and fuse magazine, Woodruff & Me 

Carthy . 747,528 
Fuse, electr ic, H. Getsenhoner 


Gaff or boom tron, Otto & Russe a it 






Game apparatus, E. Sandstrom 

Game apparatus, W. 8. How.. 

Garbage destructor, Rooke & Thrush. 
Garment fastener, F, Hussey .......... 
Garment hook, M. G. Roeder 

Garment supporter, O. Kraus .... 

Gas burner, incandese L. 

Gas burning furn ’ Bumford 

Gas generator, acetylene, W. J. Guil- 

DE. Sin vh.0b4 cecccnrebhaie ce eetenesauve se 747, AIT 
Gas generator, acetylene, hn Symonds 747, 2 
Gasolene generating apparatus, B. C. Smith. Pas? 786 
Gasket, Lomasney.... Rickshbee towable 47,448 
Cate See Farm gate 
Gear for presses or other papateeeide driv- 

ing, O. Spahr ... e10 
Gilding machine, © * Rasehig . 

Glass cutting machine, F. A Hubbuch . . 
Glass, making sheet, Harrison & Wharton. 
Glass plates or sheets, manufacture of, W 

L. Kann . ‘ es 

Glass rolling mac hine, “Harrison & Wharton. 


Glove, R. Kommer ~ 

Governor, reversible shaft, ©. R. Minor. 

Grain bulling and seouring machine, w. 
E. Larmon ... ‘ pian 

Grease cup, automatic compression, dD. B. 
Williams eee 

Grinding mill, P. R Janne eV aas Fre 

Grinding or other machine, cutlery, J. 
Ocetinger oe esnece 

Grindstone dresser, M Gair. 

Gun sight, H. B. Andrus seks aiiaetia 

Guns, automatic or semi automatic attac h- 


ment for quick firing, Be net & Mercie. 














Hame and trace connector, E. Goodman. 
Hame fastener, G. B. Hoch. - 
Hlammer, pneumatic, A. C. Murphy t 
Hammers, ¢ handle securing device for 

i, 5 COMOOD 0 0csvbeesenssnceesséseen 

Harrow, H. F. Allen.... 
Harvester, corn, E. A. Johneton........ 
Harvester, cotton, J. M. Philbrick........ 
Harvester, pea, B. W. Thach..........-.++. 
Harvester reel, T. H. Berg ...........-005- 
Harvesting potatoes or similar root. crops, 
machine for, R. Richter och tin damon 
Hat brim stretching machine, J. H. Tar 

bel vetoes EE SPE Re ae 747,503 
Hat or bonnet frames, clasp for shaping, 

PS, “EER Sa rrr 747,682 
Hats, coats, »., hanger for, A. L. Flelds.. 747,08 
Hlay rake, W. E. Burrows...... .. 747,535 
Heater and stock feed cooker, speshinaa R. 

BPRUB oo ccc ccsencc-cecscens TAT5S4 
Hermetically ‘sealed jar, W. A. Lorenz...... 747,450 
Hide of skin treating machine, R. W. ge tar, oo 
Hinge, spring, E. Bommer ...... 47,680 
Hinge stop, detachable spring, G. B. Pie kop. 747. 570 
Hog catcher, L. D. Howell ....... TA7,717 
Holst, BE. Y. Moore .......... on 147 463 
Hoisting apparatus, O. F. Lidke ............ re yvertyd 
Hoisting machine, 8. M. Foltz.... 747,401 
Hese clamp, W. C. F .. 
Hose coupling, H. 

Hose coupling, A. 
Hot air heater, R. 


Hydrocarbon mg r, 











Ice cream D. Rugg . 
Incandescent auto lighting “apy aratus, we 
TOROG | o nccccwc cs eetnsssceesescccee ad 
Indexing device, G. H. Pollard .... 
Inhaler, anesthetic, E. Marshall 
Insulated electrical conductors, flexible 
metallic sane for armoring, W. H. K. 
Bowley . 7, 
Insulating wire, 7, 
} Insulator, rail, 47, 
| Troning table, F. 3 ae ; 7. 
| Iaodiametric bodies, — Tv for use in mak- 
BS. Eveland .....ceccees eosevece 7,541 











Scientific American 









POR PINE, ACCURATE WORK 
, Send for Catalogue B, 
SENECA FALLS MPG. CO, 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 


NGS 5 Joos Al S ag Its 


Foot and Power on errs dating, Pe _ 


SHEPARD LATHE CO.. 188 W. 24'St., Cincinnati, 0. 


HEAVY LOADS and 


GREAT STRAINS 
3 borne with perfect satety 


""SCHIEREN BELTING 
The leather is good—made ot 


the hides excellently 
tapn 














belts are built right, 
joined and made practically 
one continuous piece of 
leather by our improved ma- 
chinery. 

Send tor our Dixie Belt 
Leather Book. It tells how 
it’s dune. 

SCHIEREN & CO. 

248 Third Av. 
Purtaoerrma: 29 N. Third St, 
1519 Sixteenth St, 





Cc HAS, A. 


New Yor«x 
Cute ae 


Bowron ; 19% , 


Ferry St Prise re : 
nklin St. 
ooln St. 
Hamevure 






Dexven 


Pickhuben 4, 





Toledo ) Sead 
The Vulcan Iron Works Co 

















THE EUREKA Cup 


The most usefal article ever invented 
tor the purpose. indispensable to Law- 
yers, Rditors, Scuudents, Bankers, [nsur- 
nee 6 ompanies and business men gen- 
erally. Sook marker and paper clip 
Does not mutilate the paper. Can be 
used y : peatediy. In boxes of 100 for 25e, 
lo be had of all booksellers, stationers 


TON O81B 


and notion dealers, or by mai! on receipt 
of price. Sample card, by mail, free Man- 
ufactured by Consolidated Bafey 
Pin Ce., Box 21, Bloomfield, N. J. 


ORIGINAL BARNES 


Past a" Upright Drils|: 


10 te 50-inch Swing 
Send for Drill Catalogue. 


W. F. & JNO. BARNES CO. 
(Established 1872) 
1999 ) Ruby St., Rockford, til, 


TOOLS AS A TOPIC 


must be interesting to every 
craftsman. There is a mine br ir 
mation in 

Montgomery & Co.’s Tool Catalogue 
which enumerates thousands of tools, 
Capital handbouk of reference. 
fusely illustrated Se nt by mail for 
2 cents. 











sb 
MONT GOMERY A co * 
106 Falten St... 


ew York C————— 


ARTESIAN 


7. Oil and Gas Weils drilled 
By cracract tae toany depth from % 
feet. 
ky and furnish everytbi 
quired to dill and comp bys 
same. Portable Horse Power 
and Mounted Steam _Driilin, 
Machines for 100 to 1200 f 
Write us stating exactly what 
is required and send for iilus- 
y trated catalogue. 
‘eS WEL! SINEERING AND SUPPLY co, 
6 LIBERTY Steerer. New Yous, U.8. A. 


MAXIMUM POWER- enpnereuen cosT. 
o pene for 
beer” Yard. a acids, starch, 
petroleum, brewer's 
mash, tanner’s hquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
ise i Want to get t 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
! Care All parte hand pe ge Needs no 
skilled ed workman. ie free. 


nteed. ( atalogu 
TABER PUMP CO., et Wells : St. "Buflalo, ‘. Y., U.S.A, 


if you want the best CHUCKS, buy Westestt's 
















Little Giant Double Gri 
Drill Chucks, Little Giant 






Lathe Chucks, Gea 
Combination Lathe Chucks, Plain Universat 
Chucks, Inde — Lathe Chucks. 

cot ack £o Oneida, N. ¥., 
Ask for 7 on in ih or 


1RST PRIZE AT sc UMBIAN B. ITTON, 1598, 


Lathe 


















We also meparee- | 


| Isodiametric 

: Sweland .....+eeceee 
Kaleidoscope, coin-controlled, W 
Keel block, G. Anderson . 
Knapsack, W. H. Bradbury . 
—_— moistener, Jones & Franc! 





Loom for weaving pile 
Loom stop motion, Coldwell & 
Loom temple, E. 8. Fling 
Lubricating device for high 
plosion motors, L. Renault 
Lubricator, H. E, Fishbough........- 
Lumber dry kiln, W. P. 
Magnet coll for electrical 
L. A. Osborne ....... 
Mail bag catcher and 
Thomas .........+- 
Mail box, D. J. Wilson 
Mail crane, J. M. Hough .. p 
Map hanging device, F. Zimmerman, ay 
Marker, disk, C. H. Myers 
Match box filling machine, A. 
Match box holder, E. A. 
Mateb holder, safety, EB. A, 
Match making wig % Lg H. 
Measuring device, C 
Measuring instrument, 
dredge sederceeveseses 
Meat tenderer, D. N “Weather 
Metal bending machine, 0. L. 
Metal wheel, R. Bradley , 
Milk extract similar te me at extract, 
ing, X. Binder 
in testing bottles, 
D. Drawbaugh . 
Milk jar lock, W. Crissy ° 
Milking cows, device for 
Jacobson 


Molding and 


machines, 
de live rer, 





means "for 


aiding ii 


ain, ete., G. BtOMe .ccccceces 
Mower, W. W. Sanders .......0.6-06.. 
Mower, lawn, R. K. Ortt.......-0... 


Mowing machine, 








ect. hen's, 
Nigger bar, 
Nut lock, C. 
Nut lock, A. G, L 
Oil burner, F. W 





Paper making roll, H. Parker 
Paper slitting device, J. F. Fromm... 
Partitions, means for 

Lumley . 
Penhelder guide, 8 


Bac harac h.. 
B 





Pencil holder, pocket, E. MOOS, oon ascces 
Pencil sharpening de vice, H. E. Curtis 
Permutation lock, M. i WN ca sa Seeeds 
Phetograph attachment, G. KB. Allen...... 
Photographic apparatus, Y. Shannon....... 
Photographic plate holder, J, A. Tripp. 
Piano action, L. N. Soper....ceeessceceees 74 
Piano self-playing attachment, J. Wieser.. 


Sw earingen. 


Pier guard, bridge, 
Pile fabric, woven 
Pinene hydrochlorid, purity ing, W. Na 





Pipe coupling, ou, Lafferty. 
Pipe wrench, L. Tarbell.......... eee 
Plaiting machine, M. F. Havens..... 
Planter marker, C. A. Taylor......... 


Plastic material mixer, . 
Plotting instrument, L. BE. “WwW ikes 
Plow, wheel, P. P. Townsend. 
Pneumatic despatch tube syst 
tive device for, E. A. Fordyce 
Pole protector, carriage, M. A. Mack.. 
Pole tip, vehicle, M. A. Fole 
Pool ball rack and register, E. 
| Poultry hanger, A. Hildebrandt....... 
Poultry receptacle, T. J. Smith....... 
Press, F. E Warner. 
Pressure gage testing de vice, ¢ 
Printer’s furniture, 8. Stephen ape apr 
See device for cash 
Bl! cecthanes ape eedehdesseeesnas 
Printing device for paper rolls, J. W. 





re 
Printing machine, We. ee eweccs 
Printing machine, hosiery, it Baird. 
Printing plate supplemental press base, 


x 
Rail joint, J. H. 


Rail joint chair, L. L. Sa vole 
Railway brake, F. Prochaska 
Railway motor, E. D. 













Railway or tramway points, automatic ap 

paratus for controlling a. operating 

electric, T Stewart et al........ 747,79 
Railway signaling apparatus, ‘pocumatic ° 

c. C. feving ....... 747,482 
Railway switch, autcmat C. 
t. Summers .. 747 Ol 
Railway switching mec hantem, street, > 
eee are 747 BAT 
Railway tie, 1. M. Warner............... 747,668 
Railway tie, H. F. Thompson.... 747,804 
Rallway track, H. F. Miller ..........-.. 747,400 
Railways, apparatus for removing tee from 

track or conductor rails of, P. B. De- 

UT «sete genes sucess ecakbbeemeestsoues 747,506 
Ratchet wrench, G. Hansen .......++ 747,419 
Ratchet wrench, W. W. March .....++ 747.750 
Razor sterlizing device, F. EB. King..... 747,004 
Reamer, F. G. Echola .........+.+ . 747,907 FP 
Registering mechanism, W. H. Pratt ..... 747,768 


Regulator, See Feed water regulator. 








tedine, machine for making, ® 
’ 







ome regulating device, elec tric 
U. TWOTIN 06. cece cscs eeneeernisencese 
Land roller, M. M. ~~ binghie ee a 
Latch, KR. C. Spemeer, Ir. .....eeceeceeeese 
Latch for swing p wars Ting and blinds, W. RB. 
Briggs 2... ccccscsccscccsesesvvecsesess 
Leather splitting | machine stripping wat, 
Gay & Quighey .. 6.6 ccecceccerernceees 
Leather strete os ony hook, 4. Hurley......-++- 
Lemon squeezer, . Hi.  Ostrander....... ‘ 
Level, spirit, A. Biblman ...-.e-eseseeeees 
Lime, treating, J. J. Feely ...6..cseeeee 
Linetype machine matrix and justifying de- 
vice, F. C, L, D°AIm 2... ccc ees esevevecs 
Linotype machine, automatic signaling de- 
rice for, J. Burger ja caves see wee 
Liquid cooler, O. Rode ~rwald uct sinwata he : 
Liquid separator, centrifugal, 0. J. R 
BOGOR ac cccccvcsesessccs ob bgaee 
Liquids, fixing compound, D. D. Franklin 
Liguids, heating, straining or filtering, and 
circulating, W. Hupehen ........6--+56. 
Lock, C. B. SB. Moller... ...ccccecccssscces 


fabrics, J. pees 
Gildard... 


speed and ex- 


Hussey .......+++ 


McClellan. 


 mak- 


shaking, 


: & 


biscuiting articles ‘from’ porce- 


D' Artois & Brouillette. 


Music playing ‘instrume nt, meee umatic, 
G. W. Haywood .........+.+. ° 
Music — or spool, compe naa Lg, G. i 
DAVE cccseccece he acon 
Music voll perforating de viee, H. P. Ball. 
Music sheets, apparatus for ‘duplicating in- 
dicator lines on, G. H. Davis.. 
Music sheets for mechanical musical instru- 
ments apparatus for marking perforated, 
BE. FRBVEW oc ccccsscecencences+ ceetes 
Musical, instrument, self- playing, Suter & 






ann. * 


Oil engine, kerosene, W asam: 
Olle or distillates, de sulfurising, 0 
d . cee ereses essences 747,347, 
Optical illusions, device for ‘prodielng, i. 
sage oes evececossoce 
Oven, baker's, ¢ F ‘Ige MOOR .ccccisesoss 
Overshoe fastener, T. J. Echols .... 
Packing, G. BR. Beamer ....-ccceerecsesee 
Pad. See Shoulder pad. 
Paper feeding machine; Dexter & Hall- 
stream Cec cccesceasoness 7,862 to 
Paper beldiing “and "feeding ‘tie F. B. 
Aller Rect eecccreseseneoedeeesessenecs 
Paper, ee. ‘machine for feeding and pre- 
paring blanks Of, C. We GaPscceccccces 
Paper, making cloth lined, E. Y. Le Fevre 


canenting non Ry w. 













sii 


7 
R. Marshall, 747 


Pe 
B. Bosworth 


registers, J. P. 


- 747,004 
» 747,355 


: 747,846 


set 


Beach “ sovenee . Ke 
Printing plates, producing celluloid, 
BMWS oc cnc ccccncdgetsovescsses 
Printing surfaces, manufacture of metal- 
c, fe * fr. Southwood . ‘on 
Propeller, R. W. Shaw..........-.-+- 
Propeller, boat, H. W., Sturges. a 
Propeller gear, reve rsing, G. 8. Slocum. 
Propeller, oscillating, W. B. Terry... 
Pump attachment, Cherne & Sunderm 
Pumping apparatus, J. EB. Kirk....... 
Punches, etc., appliance for operating, T. 
A. Weston 2... ncvcrcccccccccccos 
Rack, F. MR cic vals ds sacnes 





Railway or tramway points, apparatus for 
controlling and operating electric, T 
BD. Beewart, OC. Oho cicdssssacsasceocs 








. 747,000 


747,499 


747,348 
747, 10 


747, 580 


747,738 


747,791 

















pnafiyer Sys 2 Made to 
any sizen in 
re fain maine 
ractibbe 
i ¥ 
Aay Say nose apark by accurate screw au); 
oe quantities. -_ your denier, A ‘rial io fs conclusive, 





Write for ivaflets, 
Mosler Spit-Fire, “+. “sere Broadway, New York 


wen R Are 

























Workers in Dust 


Try one of 
Atiins’ 


oc» Dust Guards 


Convenient, comf ble and efficient. Sent postpaid 
15e. each hor 81-50 per dos. 


CHARLES G. ATKINS, 37 S. Main St., Middletown, Conn. 





city. 
pee pee ag ventilation automatical 


m Book; mail- 
r wit) th a book contaibi 1 
views and telling all a 











EXCELSIOR incu ‘ATOR, | ir you 
GEO. H. STAHL, Quincy, Illinois. 































INDUCTION 


ments in X rays and 
other electrical work. 
SB Catalogue Pree. 

E. S. RITCHIE & SONS Broontine. Mose 


Pe Cutting g Back Gea 


™ Lathes $3. 5 


anh , Og Pee wither as to size oF price. 
she'on, oe wll tehavees you 


is roli-damicaen 1.8. A. Foal Co 














St, Laxarxe, Mw. 


Olds Gasoline ine Engine Works, | 


The Right Kind 
of a MOTOR 


a= or Doutie Cylinder 
Sein ay: aoe, Cv 
tha, Newel Se Steel Val- 
elom Gear. Cerburet- 
= ‘ar 
fish . Cat on application, 
PFA 


















NE CO. 
enetre £° 
i. . 




































































































in the cold of Winter that it will the 
one soo ot Ss aon Oe SE 


cer 


, The Cadillac .is gracetni in 
‘design, handsome in finish 
and appointments, ms le in 
construction, stron = 
in frame work, flex ble “— 
wonderfal in durability. 
range four to thirty miles pee : 
contro] absolute. e Cadillac h has 
all the desirable features of the cost- 
liest machines at several hundred 
dollars less price. 1904 Model A, 
with detachable tonneau, seats for 
four facing forward, $850. With- ; 
out tonneau, the smartest run- 
about ever built, $750. 


Our free illustrated booklet N gives address of 
CG 


Cadillac Automobile Co. 
Member Assn. Licensed Auto, Mfre. 
Detroit, Mich, 





RUBBER et AME MAKING. — TH Is 
rubber 
Seat oa a 7 es had - 


Guntained im ‘Sorrika a 1116, Price cents, For 





TUBULAR 
paph beta LAMP. 


lea will not blow an 


ve 
Send Yor bone’ Sree), 


R. E. DIETZ CO., 60 Laight 












The 
of the four- 


<p Bang © bavin two b ed 
ders four bs feiss aes oe 


“STEVENS-DURYEA” 
there’® duaiitien of our tmachine a evinced by Tes 


md poy and Hil Climbing Contests 
pnd eT SSIS Seles ce, 
$1,300 
detailed informat hom hd shoud be Re ee 
gp STEVENS ARMS @ TOOL CoO. 
925 Main Street, 

Chicopee Falls, Mass. 

Member Nationa! Amartation Licensed Automobile Manufaeto rere. 


. 
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MVSIC LESSONS 3 REE i; irik dni tictac come 


~~ EL, 


mee 


























AN  senrtnnbe wenn LIBRARY. 
An or fog, team 


Users, 
HANDBOOK ON ENGINEERING. 


SS Zeer oe 
Midg., %. 








AMERICAN BOAT 4&4 MACHINE 00., 
new, BAS, AND pemeguss. Boars, 


icerYLENE GAS AND CARBIDE OF 

















ARMSTRONGS PIPE THREADING 


CUTTING-OFF 1 MACHINES 
Both Hand and ' 
Sises | 


neat 
fe eee 





to be 


TWE ARMSTRONG ure. co. 
BARKER MOTORS 





Have more good points, fewer 
aad require leas atten- 
im operation than any 


Launches, Valves, Specialties. 
C. L. Barker, worwotk, cr. 


3IGNALING TRROUGH denerthing tne 


fine eae Seah 


¥8u USE GRINDSTONES 







































ELECTRIC SEWING MACHINE MO- 


umerous !/lustrations of a 


y mec 
efficient motor that will 
ng @ cost of materials fo 

‘is machine should not exesed five dollars. See Sci 
TIFIC AMERICAN SUPPLEMENT. No. 1% . Price 0 
cents by this office and from al! newsdealers. 


50 Years’ 
Experience 







Trade Marks, 






Designs, 
Copyrights, Eto. 
Anyone sending a sketch ane dercription may 
quickly y aonertaln our opinion free whether an 
fivention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 


for securing patents. 
aken through MUNN aS Co, receive 
Special Notice. without charge, in 


Scientific American 
culation of aay setntibg rady pevantitg Larne fereest 


by all newsdealers. 


MUNN &C CO), 26* roadway, NewYork 


Branch Office @5 F St. Washington, 1. C. 


p The Highest Efficiency 
is guaranteed in every one of the 

smooth-running 

Brennan Gasoline Motors 


on the latest approved 
safe, sure rT uick 









7 NaGereGin 
ero os we 


aS of iny other Clip for 


Best & may Au Siationers: 
CLIPPER MFG. CO., 
401 West 124th &t., 
BRASS OR STEEL. New VYerk, U. 8. A. 
For free samples and information write to ws. 








ELECTRIC TRAVELING 


CRANES 


PAWLING & HARNISCHFEGER 








The CLEVELAND STONE CO. 
26 Fleer. Wilshire, Cle Cleveland, 0 . 





Write us to-day 
fo. mlormaton 


ORAET TEENS ©. 


A.W. FABER 


Manefactory Establiched 1761. 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATS, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


78 Reade Street, New York, N. Y. 
see tre, tebe. nor, PARIS. 1900. 
AND ENGINES. 














168 Ciiaten St., Milwaukee, Wis. 

















te by 4 of Gasoline Engl 
Automobiles, Launches, 


_™Auto-Sparker 


Fanning baer, with all starting and 


terion, Pull 
welie fer Tecetptive wl y Gntenntiedy 


Motsinger Device Mig. Co., 
4 Main St., Pendleton, Ind, 


BACKUS 


GAS & GASOLINE ENGINE 


fimote Economical, Durable. 
witable for all kinds of work. 


BACKUS WATE2 MOTOR, cheapest power known 
Write for circular and prices. 























{2 | i BACKUS WATER MOTOR CO., Newark, N.J..U.S.A. 
Catalogues address 

HE . co. 
vs A. 

ssw penpenes P=Ervern 


y ELEVATING--CONVEYING--POWER 
‘ns Getiing-AevitngeWamhing Machine. 














son 
Sprocket 
Stacker, 
Stacker, 
Stamp machine 


band, A. 8S. Re ™ tape abet ° 
pneumatic straw, 8S. DD. Felsing.. 
pneumatic straw, J. K. Sharpe, Jr 
discharge, Harris & Shields 


Steel, manufacture of, B. Talbot .. ws 
Steel, manufacture of open hearth, B. 
Talbot Shedd oes overs seccessscecoesece 
Storage pocket, Anderson & Palmer 
Store oods lifter, P Christman........ 
I, Es De UE 6b cdcctececdtvsccces 
Stove cut off, vapor, L. Stockstrom 
Stove door, Kumber & Haenze ............ 
Stove, gas, W. M. Partridge...... 
Stove, heating, Beach & Coe.......... 
Stove or heater, gas, J. KR. Allan...... 
Stove, portable, Watson ........ 
Stovepipe, adjustable, Connelly & Read. 
Stoves, electric lighting attachment for 


gas, Lewellen iwtae’ 
Straightening and tempering device, a J, 
Support, foldable, F. R. 
Surgice!l apparatus, B. R 
Suspenders, M. Murry 
Switch, I. B. Ritter a biG owas 
Switch operating mechanism, o. Dd. 


Goode .. 
Willis. 


Hunt, 
747,885, 
Heduien. es 


Switchboard, multiple, C. M 


Swivel coupling, RK. C. Seruggs 

Syringe and applicator, combine d, 
Be GRD. 6c cccccccscces 

Tag, 8. pues yge B' cecedvcoss 


Tag and che« 


’ marking, Ss 
Target, H. 5 . 


Hollifield 





Telephone lines, connection counter for, F 
R. MeBerty, reissue .. " os 
Tele » or like cable, F Tre main oe 
T yhone wall set, E. B. Fahnestock.... 
Telephony, H. O. Ruagh 
Thill coupling, G. H Fernald — aehedes 
Threshing sithine, W. W. Dingee ........ 
Tie See Railway tie. 


Tie and rail clasp, F. W. 
Tire -tightener, BR. H. Le 
» and tubing, Rt b 
Tongue aftachment, vehicle, D. A. nora 
Tool heating handle, Kalaba & Galler.... 
Track gage, automatic, Ellis & Purvis. 
Track sanding ‘apparatus, J. J. Dolan, Jr 





Track sandin apparatus, combined ewmer- 
ency and service valve for, Ashton & 
BOMPOE cc cccccccccccccccccessescccsees 


Traction device, 8. M. Wilson 








Traction engine, B. J. Diplock 
Traction wheel, fo dee UOc ogcccccceceses 
WE, ae Ty MUEEED ccc scccccogceeses 
Trolley wheel, H. W. Brockett 
Tube welding apparatus, electric, 4, Bae br, 
7,41, 
Turbine, elastic fluid, C. G. Curtis..... 4 
Turbine wheel, elastic fluid, J. Wilkinson oe 
Typewriter, BR. W. Walker .......0.ce005> 
Typewriting machine, C. Gabrielson 
Typewriting machine, L. 8S. Burridge 
Typewriting machine, C. F. Hopkins 
Typewriting machine, F. W. Hillard...... 
Typewriting renee, electrical, W. E. 
BEE. B00 duo 0cdcecegedccosetebcsoognec 
Typewriting machine paper Lene Fr. W 
Hillard edenssecuces 
Typewritin machine ‘ribbon “movement, F. 
ET Cdchsbbacshetponcesesseosbéc 


eseueneen A. G 
Valve, J. W. Nethery 
Valve, automatic, A. L 


Valve, back pressure relief, C. A. ( jganing 
ban eeeeee Ceeeeseeseserseeeces . 
Valve operating device, steam gene rator, BE 
e. akiwin heeded ° 
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. Department W 


JosepH Drxonw CRUCIBLE Co. 
Jersey City, N. J. 


PEORIA, ILLINOIS 
# LARGEST and BEST 





Send for Catalog of Information. 


BEAT BRICKS, 
ALL HOLLOW. 


HOLLOW CONCRETE BUILDING BLOCK MACHINES 


| Cement and Sand. 


Blocks From 
These Machines 


ave vertical flues within that 
Ne te ventilation. retard 
by and moistore, and are postive 
mocgudectors of heat and cold, 
Bhese bricks are light, strong and 
buiiding too 


alts 


like natural stone, last Ry 
can be colored or ornament 
asc 





Th achines for making the 
above turn apron 400 to 600 euble fort = 
d 


y in holiow blocks. The 
lutely fire, 
as vermin p . 
neither paint nor repairs. req 


backine of — and mately carry 
floors, joists, beam: 

Hollow space sooras facilities for 
gas and water pipes, electric wires, 
speaking tubes. et 

Exclusive territory for manu- 
facturing with these machines 
can be secured by prompt 
action. 


Bridge Across Fox River at Appleton, Wis. 
(06 feet-long, 2 feet wide, built of Palmer's Hollow Blocks. 
WARNING ! 


Buildings erected with these pateuted biecks are 
eulject te reyalty and Mechanics’ Lien, if same is 
net settled, un parties 


secured their from 
Hellew Buildieg Bleck Company or their 
duly authorized agents, Write at once for full information. 


HARMON §. PALMER, HOLLOW CONCRETE BUILDING BLOCK CO. 
WASHINCTON, D. C. 











"FRAMWAY 


- For Transportation of Ore. Coal, Dirt, Timber, ete. 


utely Safe. Loads 
Gon of hiaine gy a: ——t, Amsomatically. 


PoOparated by 
A. LESCHEN & SONS ROPE COMPANY. .2 in 


Obta 
Caen S 920-922 ll 
St. Louis, Mo. 


York City. N. Y¥. seesies Ane Arapahoe 8t., Derver, Colo. 


treet, ¢ et Ee, m 
, cor, New Montgomery & Mission Stregts, Gan Fran San Francisco, Cal. 


(The Balanced M Motor 


| Employed in all H cars is of the 


famous double cyli: 


| Patents Cover the Three-Speed Transmission, 
the Most netive Feature of the 


tiaynes-A a 
easy peawes. wuhou | the jerky Botton rt Bie 
| of the F gear, and is more ble ‘under all road 
8 











ped through A years of 
mere thorot 
other tr 
la 
vibssishe pct t neers 7g alte eed se 
THE HAYNES: APPERSON @®., Kekomo, Ind. 
} Didest: Budiders 0} Motor Gars mn America) 
dietene + the Association of pee , 
| Zottignes Automobliie Mfg. 
‘or Pacific Coast, branch Soe te to Wabash Av ve. 
| | sallioctaatieains Seizwripic AmEenicas when you commuatcate with as. 
ESSOP STEEL  o8 
MF Rs oF CRUCIBLE SHEET STEEL 
WASHING T ON. PA 
BABBITT METALS.—SIX IMPORTANT 
fory ScLENFEFVO 10 AMBRIOAN SUPPLEMENT 1 1330 
te —P sale by Munn & Co. and all news. 





EASTERN GRANITE ROOFING 0O, 
Irving Building New York 











NEW ENGLAND WATCHES 


My QS 


NEW 


la 


Marve Silver 
latest, u; ney watch that 
is compact, 


ond and every way 
conven’ 
Ready for a January, 1904. 


THE NEW ENGLAND WATCH CO. 


Fourteen 




















